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.  .......  ...  ..  the  result  of  advanced  manufacturing  tech- 

//orr.  Their  unusual  reliabilitv  IS  largely  attrib-  .  j  .  .  .  .  .  c 

,  ,  .....  .  ,  .  niques  combined  with  the  development  of 
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,  .  .  new  and  better  materials ...  all  under  strict 
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..  .  .....  quality  control.  Sprague  is  the  only  commer- 

impregnated  with  a  special  high-temperature  ...  ?  .... 

.  .  .  ,  r  ctstl  capacitor  manufacturer  to  metallize  its 

mineral  wax.  They  re  designed  for  operation  ,  ,  ,  .. 

o  _  .  ,  ^  ^  own  condenser  tissue . . .  the  only  manufac- 

at  125  C  without  voltage  derating.  .  . 
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paper  capacitors— 140%  oj  rated  toltage  for  quality  metallized  paper  capacitors! 

250  hours  at  full  rated  temperature,  125°C. 

Dielectric  tests,  too,  are  the  same  as  for  com-  Write  for  Engineering  Bulletin  2211 A  to  Tech- 
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voltage,  35  Marshall  Street,  North  Adams,  Massachusetts. 
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^  .  local  Sprague  Industrial  Distributor. 

used  at  extremely  low  voltages.  Capacitors  in 

typical  applications  have  been  operated  up  to 

5000  hours  with  only  2  volts  applied  without 

the  non-clearable  short  circuits  which  have 

been  typical  of  earlier  metallized  paper  designs. 

The  vibration  and  shock  resistance  of  DIFILM 
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ELECTRODYNAMIC  ORBITS 


By  the  application  of  properly  chosen  alternating  and 
static  electric  fields,  electrically  charged  particles  can 
be  maintained  in  dynamic  equilibrium  in  a  vacuum 
against  interparticle  and  gravitational  forces.  This  is 
illustrated  in  the  above  photograph  of  the  orbit  of  a 
charged  dust  particle.  During  the  time  of  exposure  the 
particle  traversed  the  closed  orbit  several  times,  yet  it 
retraced  its  complicated  path  so  accurately  that  its 
various  passages  can  barely  be  distinguished. 

The  range  of  particles  of  different  charge-to-mass 
ratios  which  can  be  contained  in  this  manner  is  deter¬ 
mined  by  the  gradients  of  the  static  and  alternating 
electric  field  intensities  and  by  the  frequencies  of  the 
latter.  In  the  absence  of  static  fields  and  for  a  given 
electric  field  strength,  the  minimum  frequency  required 
for  stable  containment  of  the  particles  is  proportional 
to  the  square  root  of  their  charge-to-mass  ratios.  Thus, 
charged  colloidal  particles  require  the  use  of  audio  fre¬ 
quencies,  atomic  ions  need  HF  frequencies,  while  elec¬ 
trons  require  the  use  of  VHF  and  higher  frequencies. 

Under  the  confining  influence  of  the  external  fields. 


the  particles  are  forced  to  vibrate  with  a  lower  fre¬ 
quency  of  motion  which  is  determined  by  the  external 
field  intensities,  space  charge,  and  the  driving  fre¬ 
quencies.  If  the  initial  thermal  energy  is  removed,  a 
number  of  particles  may  be  suspended  in  space  in  the 
form  of  a  crystalline  array  which  reflects  the  symmetry 
properties  of  the  external  electrodes.  These  “space 
crystals”  can  be  repeatedly  “melted”  and  re-formed  by 
increasing  and  decreasing  the  effective  electrical  bind¬ 
ing  force.  These  techniques  offer  a  new  approach  in 
the  study  of  plasma  problems  and  mass  spectroscopy  in 
what  may  be  properly  termed  “Electrohydrodynamics’.’ 

At  The  Ramo-Wooldridge  Corporation,  work  is  in 
progress  in  this  and  other  new  and  interesting  fields. 
Scientists  and  engineers  are  invited  to  explore  current 
openings  in  Electronic  Reconnaissance  and  Counter- 
measures;  Microwave  Techniques;  Infrared;  Analog 
and  Digital  Computers;  Air  Navigation  and  Traffic 
Control;  Antisubmarine  Warfare;  Electronic  Language 
Translation;  Radio  and  Wireline  Communication,  and 
Basic  Electronic  Research. 


The  Ramo-Wooldridge  Corporation 


1.0S  ANaci.n  AS.  caufornia 
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Response... High  Amps... External  Sensing 


Mod«l  MA2t-12S 

Output;  28VOC  nominal  at  123  ampt. 

Ragulation  accuracy  of  ±  0.2%. 

Ripplo;  <  1%  RMS. 

RttponM  tima:  <0.1  aacond. 

Choice  of  input  voltaga:  208.  230. 
or  460  VAC.  3-phaM. 

Weight:  225  pounds. 

$1160  in  cabinet.* 

Model  MR36-30 

Output  current,  0-30  ampe.  output 
voltaga.  5  to  36  VOC  continu¬ 
ously  adiustable  with  regulation 
±  0.25%  against  line  or  load 
change. 

Response  time  of  0.2  second. 

Input  voltage;  105  to  125  VAC. 
single- phase. 

Weight;  175  pounds. 

$890  in  cabinet . 

Also  supplied,  as  Model  MR36-19. 

with  output  current  0-15  amps, 

otharwise  similar. 

Weight:  100  pounds 

$495  in  cabinet. 

*330  AND  300  AMS. 

MODELS  NOW  AVAllAtlE 


Two  new  high  output  power-packs — with  response  time 

rEinging  from  0.2  second  down,  and  with  transistorized 
power  reference  and  magnetic  amplifier  power  control 
circuits  for  trouble-free  performance — that’s  just 
part  of  the  story  on  these  Sorensen  DC  power  supplies. 

One  model  supplies  an  output  of  18  to  36  VDC  at  125 
amperes;  the  other  provides  5  to  36  VDC  at  0  to  30  amps. 
Zener  diode  reference  circuit  assures  sharper  regulation, 
and  the  external  sensing  provision  puts  this  precise 

control  at  the  load.  Silicon  power  rectifiers  and  complete 
tubeless  design  increase  durability  with  reduction 
in  weight — and  greater  saving  in  size. 

Get  the  full  story  from  your  Sorensen  representative. 

Or  write  for  technical  data. 


II  CONTROLLED  POWER  FOR  RESEARCH  AND  INDUSTRY 

SORENSEN  &  COMPANY,  INC. 

Richards  Avanua,  South  Norwalk.  Connacticut 

In  Curopa,  contact  Sorantan-Ardag.  Eich^trasle  29,  Zurich,  Switzerland,  for  all  products  including  50  cycia,  220  volt  aquipmant 
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Supplies 


Type 


Description 


Hester 
current 
at  6.3V 

mA 


PUte 

and 

Screen 

Volts 


Plate 

mA 


Sm 

Kmhos 


150* 


S639 


Video  Amplifier  Pentode 


450 


9000 


5643 


Thyratron 


150 


epx  =  500v  max:  ip  =  100  mA  max;  I 


=  16mA  dc  max 


S702WA 


Video  Amplifier  Pentode 


120 


5702WB 


Video  Amplifier  Pentode 


120 


5000 


50t  240^ 


5703WA 


High  Frequency  Triode 


120 


25.5 


5100 


5703WB 


High  Frequency  Triode 


200 


120 


25.5 


5000 


5704WA 


High  Frequency  Diode 


150 


5744WA 


200 


High  Mu  Triode 


250 


4000 


5744WB 


High  Mu  Triode 


250 


4000 


5783WA 


Voltage  Reference 


Operates  at  approximately  85  volts 
between  1.5  and  3.5  mA _ 


3200 


20t 


S784WA 


RF  Mixer  Pentode 


200 


120 


loot 


S784WB 


RF  Mixer  Pentode 


200 


120 


3200 


5787WA 


Voltage  Regulator 


Operates  at  approximately  9S  volts 
between  5  and  25mA _ 


'  S829WA 


Dual  Diode 


150 

450 


4200 


5902 


Beam  Power  Pentode 


110 


5400 


300 


100 


Medium  Mu  Dual  Triode 


300 


100 


5000 


50t 


Medium  Mu  Dual  Triode 


High  Mu  Dual  Triode 


100 


0.8 


1800 


25t 


6247 


250 


Low  Microphonic  Triode 


2650 


2.6t 


6247WA 


200 


250 


2.5t  25‘ 


2650 


Low  Microphonic  Triode 


200 


120 


Low  Microphonic  Triode 


6S33WA 

Low  Microphonic  Triode 

200 

120 

0.9 

54 

1750 

l.Oi  15« 

6832 

Medium  Mu  Dual  Triode  (balanced) 

400 

100 

0.8 

26 

1050 

lot 

6872 

Video  Amplifier  Pentode 

200 

120 

7.75 

4100 

50t 

All  ratings  for  dual  lubes  are  for  each  section.  'Screen  Voltage  >  100  Vdc  iPeak  to  peak.  150,  30  to  1000  cps. 

tl5G.  40  cps  filed  frequency 

spEciALTUBE  DIVISION  In^ r*:: 

*  RnliabI*  Miniature  and  Subminialvrn  Tubes  •  VoHage  RefererKe  IchUegei  9501  Grand  Ave.,  Fratrklin  Park,  TUxedo  9-5400 

Tubes  •  Voltage  Regulator  Tubes  •  Pencil  Tubes  •  Nudeonk  Tubes  |l«s  Anfelesi  5236  Santa  Monica  Mvd..  NOrmandy  5-4221 


SUBMINIATURE  TUBES 


provide  utmost  assurance  against  cata¬ 
strophic  failure  —  the  result  of  Raytheon 
pioneered  and  perfected  dynamic  quality 
control  including: 

X-ray  analysis 
environment  control 
advanced  welding  techniques 
microscopic  inspection 


6 


CIRCLE  4  READERS  SERVICE  CARD 


November  7,  1958  —  ELECTRONICS  engineering  issue 


BUSINESS  BRIEFS 


ELECTRONICS  NEWSLETTER 

ELECI  RONIC  I  ELE  ITPEWRH  ER  combining 
keyboard  sending  and  electrostatic  recording 
was  demonstrated  last  week  by  the  Army.  The 
3,000-word-per-minute  unit  was  developed  by 
Burroughs  and  the  .Army  Signal  Research  and 
Development  Labs.  The  electrostatic  record¬ 
ing  technique  creates  a  charge  p>attem  on  high- 
resistivity  f>aper  which  is  made  visible  by  appli¬ 
cation  of  powdered  ink  and  permanently  fixed 
by  heat.  Each  recording  head  consists  of  a  5 
by  7  wire  matrix.  'Hicrc  are  72  individual  char¬ 
acter  recording  heads  in  a  line.  'Lhe  printer 
will  operate  at  750  wpm  in  military  applications. 
Input  to  the  printer  will  be  start-stop  teletype¬ 
writer  code. 

EI.E:CrR()MCS  ENGINEERS  will  be  in  greatest 
demand  when  present  senior  classes  graduate 
next  June,  according  to  a  report  of  the  Univer¬ 
sity  of  Michigan’s  College  of  Engineering.  At 
the  same  time,  says  the  report,  overall  demand 
for  engineering  graduates  will  be  higher.  ’Fhis 
jibes  with  earlier  reports  of  a  worsening  engineer 
shortage  (Elkcironics.  p  21,  Oct.  17), 

•  Last  year  at  U-M  salaries  for  B.  S.  grads 
averaged  S480  a  month,  up  SI  5,  with  the  Mas¬ 
ter's  level  up  SI 8  to  S570  and  the  doctorate  up 
S52  to  S752.  Electrical  and  electronic  products 
rose  from  fourth  to  first  place  in  the  ranking 
of  industries  by  average  .salaries  offered. 


SOVIET  BLOC  BRIET’S:  Russia  has  purchased 
from  a  British  consortium,  Rustysa  Ltd.,  a 
monitoring  and  recording  system  for  a  British- 
built  tire  plant.  System  was  developed  by 
British  Iron  and  Steel  Research  Association  and 
is  being  manufactured  by  Digital  Engineering 
Co.,  London.  Some  500  detection  points  will 
collect  and  transmit  data  to  a  control  room. 

•  Polish  Academy  of  Sciences  is  just  reported 
to  have  completed  two-year  development  of  an 
electronic  computer  with  about  500  tubes  and 
more  than  10,000  parts.  Computer  is  described 
as  similar  to  a  British  machine,  with  ca])ability 
of  performing  800  arithmetical  and  logical  ele¬ 
mentary  problems  jper  second. 

E’LUOROSCOPE  SCRET.N,  said  to  permit  brighter 
images  and  less  danger  to  patients  from  over¬ 
exposure  to  X-rays,  is  reported  by  Westinghousc. 
Consultant  Georges  Destriau,  member  of  the 
University  of  Paris  faculty,  is  credited  with  the 
development,  which  is  dubbed  an  “electroen¬ 
hancement  screen.”  Phosphor  is  sandwiched 
between  two  glass  plates,  the  surfaces  of  which 
have  been  treated  to  conduct  electricity.  Firm 
says  technique  involves  simultaneous  applica¬ 
tion  of  an  electric  field  during  fluoroscoping;  it 
claims  this  provides  greater  enhancement  of  the 
image  than  is  the  case  with  a  conventional 
screen  using  X-rays  alone. 
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FIGURES  OF  THE  WEEK 

RECEIVER  PRODUCTION 


(S«ure»:ElA)  Oct.  17, '58  Oct.  10, '58  OcS.  18, '57 

TfiMision  l*U,  tout .  124,503  127,125  153,846 

lUdio  mt,  tout  .  287,829  314,684  411,273 

Avte  sets .  73,754  93,088  150,638 

STOCK  PRICE  AVERAGES 

(Seme  Standard  li  Poor's)  Oct.  22,  '58  Oct.  15,  '58  Oct.  23,  '57 

Radio-tv  I.  elKtronics .  61.21  59.76  41.28 

Radio  broadcasters .  74.08  72.66  52.02 


FIGURES  OF  THE  YEAR  Totals  for  first  eioht  months 


1958 

1957 

Percent  Change 

Receiving  tube  sales . 

.  251,657,000 

297,281,000 

—15.3 

Transistor  sales  . 

25,310,834 

15,611,300 

■f62.1 

Cathode-ray  tube  sales  .... 

4,952,862 

6,236,890 

—20.6 

Television  set  production  ... 

.  2,950,455 

3,756,533 

—21.5 

Radio  set  production  ...... 

6,611,686 

8,765,606 

—24.6 

TV  set  sales . 

2,862,452 

3,746,794 

-23.6 

Radio  set  sales 

(eicl.  auto) . 

1.  4,111,080 

4,947,006 

—16.9 

MORE  FIGURIS  NEXT  PAGE 


ELECTRONICS  engineering  issu*  —  November  7,  1958 


c-.> 


Motor  hot  enough  to  grill  steak  (left)  tests  new  insulation  system,  while  thermo¬ 
electric  generator  converts  heat  into  electricity  as  .  .  . 


New  Materials  Make  Hit 


'Hot-rock'  insulation,  new  thermoelectric  June 
tion  materials  hold  promise  for  our  industry 


Pittsburgh,  Pa. — Importance  of 
new  materials  to  the  electronics  in¬ 
dustry  was  shown  dramatically  at 
the  Westinghousc  Research  Lab¬ 
oratories  recently.  Featured  were 
new  materials  for  thermoelectric 
junctions,  new  approaches  to  solv¬ 
ing  some  problems  of  new  semi¬ 
conductors  and  a  new  high-temjx;i- 
ature  insulation. 

Demonstrated  was  a  hot-cold- 
light  jMnel  that  may  bring  c%cn 
more  electronics  into  the  Ameri¬ 
can  home.  The  demonstration 
panel,  12  in.  square  and  4  in.  thick, 
consists  in  cross  section  of  a  three- 
plate  electroluminescent  sandwich, 
a  battery  of  'thermoelectric  ele¬ 
ments  and  a  back  plate  that  could 
be  fitted  with  heat-dissipating  fins. 

Panels  such  as  these  may  some¬ 
day  be  mounted  on  the  wails  of 
homes  to  furnish  light,  heat  the 
home  in  winter,  cool  it  in  summer. 

The  electroluminescent  panel 
provides  light  output  equivalent  to 


a  2>-w  light  bulb,  is  driven  by  a 
3-kc  supply.  Color  of  the  demon¬ 
stration  device  was  blue;  but  yel¬ 
low,  green,  white  and  red  arc  avail¬ 
able — depending  upon  excitation 
frequency  and  phosphor.  ITie 
thermoelectric  elements  can  create 
a  range  of  surface  temperature  from 
40  to  1 30  F.  Westinghousc  claims 
the  panels  will  be  commercially 
available  in  five  years.  The  thenno- 
elcctric  junctions,  which  operate 
on  the  Peltier  effect,  were  described 
as  bimetallic  junctions  using  spe¬ 
cial  alloys.  Company  sources  indi¬ 
cated  that  thermoelectric  house¬ 
hold  refrigeration  units  might  be 
available  commercially  within  two 
years. 

A  direct  heat  conversion  system 
was  shown  that  promises  to  give 
thermal  efficiencies  of  10  to  30  per¬ 
cent.  It  was  suggested  for  use  in 
remote  areas,  for  powering  equip¬ 
ment  and  possibly  to  help  electri¬ 
cal  utilities  handle  peak  loads. 


Key  to  successful  operation  are 
the  materials  used  for  the  hot  and 
cold  junctions.  Westinghousc  is 
investigating  mixed  valence  oxides, 
intcrmctallics  and  other  semicon¬ 
ductors.  Efficiency  of  devices  dem¬ 
onstrated  was  about  5  percent; 
more  efficient  materials  are  needed. 
Bismuth  telluride  was  mentioned 
as  a  low- temperature  junction  ma¬ 
terial;  mixed-valence  oxides,  such  as 
manganese  oxides  with  lithium 
added,  were  mentioned  as  affording 
stable  operation  at  high  tempera¬ 
tures.  Engineers  indicated  that  the 
junctions  would  be  stacked  to  get 
the  best  physical  and  electrical 
characteristics  at  any  given  junc¬ 
tion  temperature  with  the  system. 

Scientists  demonstrated  the  tech¬ 
nique  of  nuclear  magnetic  reso¬ 
nance  acoustic  absorption.  'Phis  is 
a  means  of  mechanically  vibrating 
a  specimen  which  is  placed  in  a 
{X)larizing  magnetic  field.  'Phis 
technique  will  permit  studying  the 
3-5  valance  intcrmctallic  com¬ 
pounds,  as  well  as  metals  in  bulk, 
to  check  on  electron  mobilities. 
Intcrmctallics  have  not  hitherto 
been  amenable  to  nmr  investiga¬ 
tion  due  to  r-f  skin  effect  losses 
when  a  swcpt-frequcncy  oscillating 
magnetic  field  was  applied. 

ITie  firm  showed  an  electric  mo¬ 
tor  operating  at  1,200  F  to  demon¬ 
strate  dramatically  the  properties  of 
a  new  inorganic  insulating  material. 
Known  as  “hot  rock,”  the  material 
consists  of  glass  impregnated  with 
phosphate.  Specifically:  the  phase 
and  slot  insulation  of  the  motor 
consists  of  glass  cloth  and  large 
mica  flakes  bonded  with  phos¬ 
phate.  The  wire  was  insulated  by 
covering  it  with  glass  fiber  and  im¬ 
pregnating  it  with  a  suspension  of 
powdered  mica  in  phosphate  solu¬ 
tion.  The  motor  was  potted  with  a 
liquid  slurry  consisting  of  a  phos¬ 
phate  solution,  wollastonite,  silica 
(Continued  on  p  12) 


TRANSISTOR  AND  TUBE  SALES,  MONTHLY 


(Siwrtt:  EIA)  A»«.,  '58  July,  '58  Au9.,  '57 

wiU .  4,226,616  2,631,884  2,708,000 

Tr»nsisto«,  vahw .  $9,975,935  $6,588,762  $6,588,000 

Rtcciviiii  tabes,  aniU . .  30,456,000  30,785,000  43,028,000 

Rcceivim  tubes,  value .  $25,442,000  $26,827,000  $34,886,000 

Pktare  tabes,  uniU .  713,458  548,817  830,286 

rktarc  tabes,  value .  $14,190,878  $11,108,048  $17,884,185 


EMPLOYMENT  AND  EARNINGS 


(Source;  Bur.  Labor  Statistics) 

Au9.  '58 

July,  '58 

Aug. '57 

Prod,  worbers,  comm,  cualp.... 

354,900 

340,600 

408,800 

Av.  uAly.  earnines,  comm . 

$82.39 

$80.75 

$77.81 

Av.  wkly.  earninis,  radio . 

$81.40 

$80.39 

$75.81 

Av.  wkly.  hours,  comm. . 

39.8 

38.2 

38.9 

Av.  wkly.  hours,  radio  . . 

39.9 

38.6 

39.9 
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TO  PROTECT  VERTICAL  GYROSCOPE 

in  jet  fighter  radar  fire-control  systems  from 
shock  and  vibration  of  combat  maneuvers, 
gunfire  recoil,  and  rough  landings. 


SOLUTIOIM 


ENGINEERED  MOUNTING  SYSTEM 

MODEL  1995  safeguards  vital  aircraft  parformanca 
and  aqulpmant  rallablllty. 

Robinson  MET-L-FLEX  raslllant  cushions  of  spec¬ 
ially  fabricated  stainless  steel  wire  provide  a  greater 
damping  factor  — actually  5  times  that  of  rubber. 
Lasting  performance  of  the  all-metal  mounting  sys¬ 
tem  Is  assured  regardless  of  exposure  to  oil,  dirt, 
moisture,  ozone,  and  temperature  extremes. 


Angled  resilient  elements  add  to  equipment  sta¬ 
bility,  reduce  space  requirements,  and  contribute 
to  excellent  rotational  stability  characteristics. 


With  a  vibratory  Input  acceleration  of  10  O,  Model 
1995  provides  94%  Isolation  efficiency  In  the  200- 
350  e.p.s.  frequency  range  allowing  only  .6  O  to 
reach  the  equipment.  Vertical  and  horizontal  natural 
frequency  Is  13.7  and  8.6  e.p.s.  respectively.  Due 
to  high  damping,  peak  acceleration  force  to  which 
equipment  Is  subjected  Is  limited  to  1.4  G  at  mount¬ 
ing  system  resonance. 

Rotational  displacement  of  gyro,  a  critical  factor 
affecting  performance.  Is  controlled  to  a  fraction 
of  a  degree  even  during  resonant  conditions. 


Mor»  dependable  operation  of  the  radar  tire 
control  eystem,  hence  greater  operational 
reliability  of  the  aircraft  through  application 
of  a  Roblneon  ehock  and  vibration  control 
mounting  eyetem. 


By  applying  Robinson’s  concept  of  controlled  environment  in  the  design  of  MET-L-FLEX  suspension  systems, 
more  than  thirty-seven  different  gyro  mountings  have  been  successfully  developed  and  produced  in  quantity. 


CIRCLE  S  READERS  SERVICE  CARD 
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Design  better  products  with 


DOW  CORNING  SlUCONE  COMPOUNDS 


improve  transistor  performance 


Made  by  Industro  Transistor  Corp.,  these  min¬ 
iature  transistors  are  potted  with  a  Dow  Corn¬ 
ing  silicone  compound  to  cushion  vibration, 
improve  heat  disspation,  prevent  contamination 
of  the  junction. 


TYPICAL  PROPERTIES  CF 
_ DOW  CORNING  COMPOUNDS 

Color _ colorless,  translucent 

Penetration  (a»tm  dzi«.i2t> 

unworfced _  200  to  240 

worked,  maximum _ 300 

Electric  Strength,  volts  per  mil, 

at  10  mils _ 500 

Dielectric  Constant  at  23  C  (astm  di>o.s«t> 

at  100  kc . 2  85 

Condition  C-%/23/%t,  at  100  kc  3.00 
Dissipation  Factor  at  23  C  (aitm  oiso-sat) 

at  100  kc .  0.0009 

Condition  C-96/23/%t,  at  100  kc  0.003 
Arc  Resistance,  seconds  caitm  oa*s-s(T)  ..  80 

t  Condition  C,  tested  after  96  hours  at  96  per¬ 
cent  relative  humidity  and  25  C. 


Used  for  potting  transistor  junctions,  Dow  Coming  silicone 
compounds  improve  heat  dissipation,  serve  as  damping 
agents  to  cushion  vibration,  prevent  metallic  contamination 
when  covers  are  welded  in  place.  Silicone  compounds  are 
inert,  nonmelting,  nongumming  .  .  .  maintain  their  grease¬ 
like  consistency  over  a  temperature  span  from  as  low  as 
— 75C  to  200  C  and  higher.  In  addition  to  transistor  pot¬ 
ting,  Dow  Corning  silicone  compounds  are  used  in  a  wide 
variety  of  electronic  components  and  devices  to  protect 
against  arcs,  grounds,  shorts;  impart  a  high  order  of  sur¬ 
face  resistivity.  Silicone  compounds  apply  easily,  need  no 
cure.  Free  sample  available. 


atCLE  IN  READER'S  SERVICE  CARO 


Oornlng  corporation 

MIDLAND.  MICHIQAN 
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Dow  Corning  Silicone  Dielectrics 


AiK*s«orcK  miniatur#  motor  combinot 
Sylkyd  w»r«  ond  tilicone  vornith. 


REDUCE  SIZE,  WEIGHT  WITH 
SILICONE  INSULATING  MATERIALS 

Specify  Sylkyd*^  enameled  magnet  wire  to  help  reduce 
the  size  and  weight  of  transformers,  servo  motors,  and 
other  devices  by  as  much  as  50%.  Equal  in  diameter  to 
Class  A  magnet  wires,  it  serves  at  180  C  . . .  withstands 
the  higher  temperatures  of  miniaturization.  Impregnated 
with  I)ow  Corning  997  Varnish,  Sylkyd  enameled  magnet 
wire  and  other  silicone  insulating  components  are  bonded 
into  moisture  resistant  insulation  systems  having  high 
dielectric  strength,  maximum  reliability  over  a  wide 
range  of  temperatures  and  environmental  conditions. 
Write  for  new,  illustrated  brochure. 

CIRCU  104  READM'S  SERVICE  CARO 


ShollcrMi  Monulocturing  rotary  twitch  docks. 


SILICONE-GLASS  LAMINATES 
RESIST  CONTINUOUS  250  C  HEAT 

Laminates  made  of  glass  cloth  bonded  with 
Dow  Coming  silicone  resins  provide  heat- 
stable  structural  and  insulating  materials  . . . 
withstand  soldering  heat  during  assembly  of 
electronic  equipment  .  .  .  resist  continuous 
exposure  to  temperatures  up  to  250  C.  Sili¬ 
cone-glass  laminates  resist  moisture,  arcing, 
corona.  They  are  lightweight,  strong,  rigid 
.  .  .  supplied  in  many  shapes  and  forms  by 
leading  laminators. 

CIRCU  105  READER'S  SERVICE  CARO 


SILASTIC  ENCAPSULATION 
ABSORBS  VIBRATION,  SHOCK 

Sensitive  electronic  parts  withstand  vibra¬ 
tion  and  shock  longer  when  encapsulated 
with  Silastic*,  the  Dow  Coming  silicone  mb- 
ber.  ThaCs  because  Silastic  retains  all  its 
superior  properties  on  aging.  Silastic  has 
low  moisture  absorption,  stays  resilient  over 
a  wide  temperature  range  ...  is  easy  to 
apply.  Available  in  many  forms,  including 
molded  parts,  extrusions,  tapes,  sheets  and 
pastes. 

CIRCLE  106  READER'S  SERVICE  CARD 


Electronic  tube  encapsulated  with  Silastic. 
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and  other  chemically  reactive  ma¬ 
terials. 

Potted  motor  was  dried  free  of 
moisture  and  pyrolyzed  above  600 
F  to  develop  heat  properties.  Con¬ 
ducting  parts  of  the  motor  were 
made  of  silver.  Experimental 
graphite  bearings  were  used  aV 
though  the  insulated  conductors 
could  be  handled  in  a  conventional 
manner  for  winding. 

Engineers  indicated  that  the  ma¬ 
terial  might  be  brittle  although 
it  was  strong  and  had  excellent  in¬ 
sulating  properties.  They  said  they 
had  not  tried  potting  electronic  cir¬ 
cuits  in  the  new-  material  and,  con¬ 
sequently,  were  not  now  sure  of  its 
dimensional  stability.',  dielectric 
constant  and  r-f  properties  as  re¬ 
lated  to  electronics. 

Major  near-future  application 
seems  to  be  in  special  rotating  ma¬ 
chinery  for  high-temjjeraturc  appli¬ 
cations,  such  as  nuclear  reactors 
and  missile  control  systems. 

Air  Force  Using 
Time-Share  Link 

“We’re  all  hepped  up  about  it.” 

That’s  the  way  an  Air  Force 
development  engineer  described 
reactions  to  the  time-division  data- 
link  develojxid  to  carr\'  orders  from 
Sage’s  FSQ-7  computer  to  the  air¬ 
craft  that  execute  the  orders. 

The  data-link,  comprising  a 
ground  based  system  designated 
AN/GK.\-5  plus  airborne  receiv¬ 
ers,  sends  out  messages  which  con- 
ve\'  complete  instructions  or  sets  of 
instructions  to  the  pilot  of  an  air¬ 
craft.  The  messages  are  addressed 
to  specific  craft,  permitting  the 
Sage  system  to  concentrate  its  effort 
where  needed.  By  contrast,  an  au¬ 
tomatically  commutating  system 
would  sequence  through  all  ad¬ 
dresses,  touch  base  with  each  one 
once  a  c\cle,  without  prosision  for 
varying  degrees  of  need. 

Additionally,  there  is  no  theoret¬ 
ical  limit  on  the  number  of 
“channels” — addresses — that  the 
system  can  handle.  ’Fhc  only 
practical  limitation  is  the  frequency 
with  which  any  addressee  must  be 
contacted  under  worst-case  condi¬ 
tions. 

The  solid-state  AN/GKA-5  em¬ 
ploys  some  7,200  transistors  and 


WASHINGTON  OUTLOOK 

The  federal  communications  commission  is  now  being  pressured 
from  a  new  direction. 

Federal  courts,  from  the  Supreme  Court  on  down,  are  beginning 
to  make  things  rough  for  the  Commission.  ITie  courts  are  reacting 
to  charges  of  improper  relations  between  FCC  members  and  interests 
they  are  supposed  to  regulate. 

Latest  examples:  (1)  Supreme  Court’s  action,  telling  a  lower  court 
to  reconsider  FCC  decisions  moving  vhf  television  channels  out  of 
Springfield,  Ill,  and  Peoria,  Ill.  and  (2)  FCC’s  aw'ard  of  a  contested 
tv  channel  in  Orlando,  Fla.  Testimony  before  Congressional  investi¬ 
gators  indicated  the  Springfield  and  Orlando  cases  had  been  discussed 
with  members  of  the  Commission  outside  regular  hearings. 

The  Court’s  aetion  may  mean  reexamination  of  a  handful  of  other 
ehannel  shifts  FCC  made  at  the  same  time. 

For  years,  the  courts  regularly  turned  down  requests  to  upset  FCC 
decisions.  This  gave  the  Commission  leeway  to  function  as  a  body  of 
experts  in  the  field  of  broadcasting  and  communications  regulation. 

The  courts  have  not  yet  directly  challenged  the  Commission’s  expert 
status.  The  cases  which  have  gone  against  FCC  all  involve  possible 
improper  outside  pressures  that  guided  a  decision. 

By  looking  over  the  Commission’s  shoulder  this  way,  the  courts  have, 
in  effect,  told  the  Commission  this:  Either  act  expertly  and  independ¬ 
ently  or  face  more  and  more  second-guessing  of  your  decisions  by  the 
courts. 

This  pressure  could  help  turn  the  tide  in  one  important  area  of 
FCC’s  work:  The  question  of  giving  FCC  authority  to  regulate  the 
broadcasting  networks.  FCC  can  already  move  in  this  area  indirectly, 
through  its  authority  over  individual  stations. 

•  The  Electronic  Industries  Assn,  and  other  defense  producer 
spokesmen  are  up  in  arms  over  the  Pentagon’s  upicoming  changes 
in  military  procurement  regulations  dealing  with  allowable  costs 
on  defense  contracts.  The  new  niles  are  out  by  Jan.  1. 

The  controversy  revolves  primarily  around  two  provisions: 
The  new  listing  of  allowable  costs  will  apply  both  to  cost- 
reimbursement  type  contracts  and  to  fixed-price  contracts  in 
which  costs  arc  a  factor  in  negotiations  (price-redetermination 
contracts). 

At  present,  fixed-price  contracts  are  not  generally  subject  to 
allowable  cost  res'iew.  Industry’  men  charge  it  would  be  unfair 
for  military  procurement  officials  to  audit  itemized  contract 
costs  after  negotiation  of  a  fixed-price  contract. 

Also,  industry  men  say  all  costs  on  defense  contracts  should 
be  charged  to  the  government.  The  Pentagon  says  no,  but  has 
already  made  some  concessions. 

The  Pentagon  will  now  allow  as  reimbursable  costs  executive 
bonuses  and  other  sp)ecial  employee  compensation  relating  to 
profits,  training  and  education  costs.  At  present,  there  arc  no 
fixed  rules  on  these,  blit  such  costs  are  generally  not  allowed. 
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AMPLIFY  MICROVOLTS 

WITH  STABILITY...  measure  strain,  temperature, 
other  phenomena,  to  0.1% 
with  a  KIN  TEL  DC  amplifier 


NEW... TRUE  DIFFERENTIAL 
DC  AMPLIFIERS  ELIMINATE  GROUND  LOOP 
PROBLEMS... RESCUE  MICROVOLT 
SIGNALS  FROM  VOLTS  OF  NOISE 

160  db  DC,  120  db  60  cycle  common  mode  rejection  with 
balanced  or  unbalanced  input  ■  Input  completely  isolated 
from  output  ■  Input  and  output  differential  and  floating 
■  S  microvolt  stability  for  thousands  of  hours  ■  0.05%  line¬ 
arity,  0. 1  %  gain  stability  ■  Gain  of  10  to  1000  in  five  steps  ■ 
>S  megohms  input,  <2  ohms  output  impedance  ■  10  volt  at 
10  ma  output  ■  1 20  cycle  bandwidth  ■  Integral  power  supply 

Ideal  for  thermocouple  amplification,  the  Model  1 14A  differ¬ 
ential  DC  amplifier  eliminates  ground  loops;  allows  the  use 
of  a  common  transducer  power  supply;  drives  grounded,  un¬ 
grounded  or  balanced  loads;  permits  longer  cable  runs;  and 
can  be  used  inverting  or  non-inverting.  The  114A  can  be 
mounted  in  either  single  amplifier  cabinets  or  six  amplifier 
19'  rack  adapter  modules.  Price:  114A-$775;  six  ampli¬ 
fier  module -$200;  single  amplifier  cabinet  -  $125. 


WIDEBAND,  SINGLE  ENDED 
DC  AMPLIFIERS  AMPLIFY  DATA  SIGNALS 
FROM  DC  TO  40  KC 
WITH  2  MICROVOLT  STABILITY 

±2  microvolt  stability  ■  <5  microvolt  noise  ■  40  kc  band¬ 
width  ■  100  Kn  input,  <  1  ohm  output  impedance  ■  Gain  of 
20  to  1000  in  ten  steps  with  continuous  1  to  2  times  variation 
of  each  step  ■  ±45  V,  ±40  ma  output  ■  1.0%  gain  accuracy  . 
■  0. 1  %  gain  stability  and  linearity  ■  Integral  power  supply 

Millions  of  cumulative  hours  of  operation  have  proved  kin 
TEL  Model  1 1 1  series  DC  amplifiers  to  be  the  basic  compo¬ 
nent  for  all  data  transmission,  allowing  simple,  reliable 
measurement  of  strain,  temperature  and  other  phenomena. 
DC  instrumentation  systems  -  with  their  inherently  greater 
accuracy,  simplicity,  and  reliability  than  AC  or  carrier  sys¬ 
tems  -  are  made  entirely  practical  by  the  excellent  dynamic 
performance,  stability,  and  accuracy  of  kin  tel  DC  ampli¬ 
fiers.  Price:  1 1  lBF-$575;  six  amplifier  module-$200;  single 
amplifier  cabinet  -  $125. 


5725  Kearny  Villa  Road,  San  Diego  II,  California 
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MILITARY  ELECTRONICS 


•  Radio  transmitter  in  Vanguard 
I  has  been  operating  7i  months. 
Hoffman  Electronics,  producer  of 
the  silicon  solar  cells,  says  the  solar 
energy  con\erter  has  a  life  expect¬ 
ancy  of  up  to  10,000  years.  Cells 
consist  of  thin  wafers  of  highly 
purified  silicon  diffused  with  mi¬ 
nute  quantities  of  arsenic  and 
boron.  Sputnik  III,  launched  May 
1  s,  also  uses  solar  cells  and  is  still 
transmitting. 

•  X-1 5  will  use  liquid  nitrogen, 
contained  at  approximately  —300 
F,  to  cool  and  pressurize  electronic 
equipment  and  to  make  environ¬ 
mental  atmosphere  inert.  The  ni¬ 
trogen  will  be  applied  as  liquid, 
spray  and  gas  to  meet  its  various 
requirements.  To  ensure  a  constant 
flow  to  needed  areas,  pressurized 
helium  will  be  used  to  exjjel  the 
nitrogen. 

•  First  U.  S.  attempt  to  use  a 


space  vehicle  as  a  ground  communi¬ 
cations  relay  station  was  success- 
fulh  carried  out  ’with  the  second 
lunar  probe  vehicle,  US.\K  ballistic 
missile  chief  Maj.  Gen.  Bernard  A. 
Schriescr  has  rescaled. 

Tracking  stations  at  Cape  Canav¬ 
eral.  Manchester,  England,  and 
Hawaii  were  in  communication 
with  each  other  sia  the  radio  re¬ 
peater  station  situated  in  the  lunar 
sehiclc. 

•  Test  range  for  the  X-1 5,  cost¬ 
ing  S3  million,  will  be  completed 
bv  )an.  1.  Located  in  Nesada,  the 
range  insists  of  radar,  telemeter¬ 
ing.  data-handling  and  special  com¬ 
munications  equipment.  Construc¬ 
tion  of  the  range  and  desclopment 
of  special  electronic  equipment  by 
Electronic  Engineering  Co.  vsas  un¬ 
der  the  supervision  of  the  .\ir  Force. 
The  range  will  be  operated  by  the 
National  Aeronautics  and  Space 
Administration. 


Small  model  of  saline  water  conversion  plant  can  produce  900  to  1,000  gals,  per 
dav  as  .  .  . 


Circuits  Run  Water  Desalter 


9,300  diodes,  uses  electron  tubes 
only  in  the  transmitter  and  receiser. 

It  needs  1.6  kw  of  power  for  digital 
data  gear  and  3  kw  for  transmitter 
and  receiver  power. 

Basic  requirement  of  the  data- 
link  is  to  take  Sage  tactical  data 
and  reconxert  the  data  to  an  air 
message.  Airborne  equipment  re¬ 
ceives  and  translates  the  message, 
and  displays  the  instructions  for 
the  pilot.  Each  F’SQ-T  feeds  a 
group  of  GKA-3’s,  and  each  of 
these  data-link  centrals  transmits  to 
a  score  or  more  manned  or  un¬ 
manned  aircraft  in  its  subsector. 

Everv-  GK.\-5  receives  each  mes¬ 
sage  from  the  Sage,  but  onlv  the 
one  controlling  the  affected  sub¬ 
sector  acts  on  it.  Similarly  all  the 
planes  in  the  subsector  receive 
the  ground-to-air  message,  but  only 
the  addressee  plane  interprets  and 
displays  the  message  for  its  pilot. 

The  ground  transmitter  is  a 
uhf  set  which  modulates  a  carrier  in 
binary  code  by  conventional  fre¬ 
quency-shift  key  techniques.  The 
carrier  could,  Electronics  learned, 
simultaneously  be  voice-modulated 
to  30  percent  without  loss  of  any 
digital  intelligence. 

Land  lines  from  the  Sage  cen¬ 
tral  to  data-link  transmission  points 
are  supplied  by  Western  Electric’s 
digital  data  service.  I’he  FSQ-7 
computer  works  into  a  digital  data 
transmitter  supplied  by  W’E  which 
takes  the  computer  data  and  breaks 
it  up  for  transmission  over  twinned 
land  lines  as  a  sinusoidal  signal. 
Digital  data  receivers  at  the  end  of 
the  land  lines  recombine  the  signal 
and  present  it  to  the  GKA-5  data 
multiplexer.  The  multiplexer  selects 
the  messages  addressed  to  it.  edits 
out  anything  the  aircraft  doesn’t 
need,  and  prepares  the  ground-to- 
air  message  which  is  then  sent  out 
to  the  craft. 

The  rate  at  which  these  messages 
are  received,  processed  and  retrans¬ 
mitted  is  among  the  many  system 
characteristics  still  classified.  It  is 
known,  however,  that  each  GKA-5 
can  keep  messages  going  to  all 
planes  in  an  Air  h’orce  squadron 
as  fast  as  the  pilots  could  possibly 
act  on  them. 

The  USAF"  system  is  compatible 
with  Navy’s  USC-2  time-division 
data-link.  to  be  used  on  the  Triton 
(Electronics,  p  20,  Sept.  19). 


Electronic  devices  control  liquid 
level  and  monitor  conductivity  in 
new  salt-water  conversion  plant  at 
restaurant  on  New  York  State 
Tliruway,  in  Junius  Ponds,  N.  Y. 

Desalter,  built  by  Ionics,  Inc., 


of  Cambridge,  Mass.,  for  New 
York  State  lliniway  Authority,  re¬ 
moves  approximately  200  pounds 
of  undesirable  salts  and  other  dis¬ 
solved  solids  each  day  from  12,000 
gallons  of  brackish  well  water  to 
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The  Hughes  silicon  capacitor  is  a  new  kind  of  device  whose  full 
impact  upon  semiconductor  electronics  has  yet  to  be  determined. 
Most  certainly,  the  silicon  capacitor  uncovers  an  entire  realm  of 
possibilities.  Desirable  equipment  not  now  existing  can  be  made 
for  the  first  time.  And,  in  every  instance,  bonus  benefits  of  reduced 
size  and  weight  plus  greater  simplicity  result. 


Our  brochure,  "The  Hughes  Silicon  Capacitor," 
discusses  this  series  and  many  of  its  applications 
in  detail.  For  your  copy,  please  write: 

Hughes  Products,  Marketing  Department, 
international  Airport  Station,  Los  Angeles  45,  Calif. 


Some  Suggested  Applications: 

Non-Mechanical  Tuning:  The  effect  upon  tuned  circuit  design  is 
tremendous.  Hughes  silicon  capacitors  replace  bulky  air  con¬ 
densers  and  permit  remote-control  tuning  at  the  end  of  a  long 
wire.  With  these  capacitors,  instantaneous  and  non-mechanical 
“signal  seeking"  features  can  be  designed  into  tuned  circuits. 

Automatic  Frequency  Controls:  Here  the  silicon  capacitors  re¬ 
place  a  reactance  tube.  Output  voltage  from  the  discriminator 
varies  the  voltage  on  the  silicon  capacitor  — hence,  the  local- 
oscillator  frequency— to  correct  for  any  frequency  drift. 

Dielectric  Amplifiers:  Operation  is  based  on  the  amplitude  mod¬ 
ulation  of  a  high-frequency  carrier  source  by  a  Hughes  silicon 
capacitor,  and  on  the  subsequent  demodulation  and  filtering  at 
the  output. 

Also:  Pulse  Circuits,  Frequency  Modulation,  RC  Oscillators, 
Modulators,  Electronically  Controlled  Filters. 

, - 


I 

Crsating  a  new  world  with  ELECTRONICS 

I 

•  I 
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O  1958.  Hughn  Aircraft  Company 
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produce  potable  water  for  all 
phases  of  restaurant  operations. 

Most  extensive  use  of  the  equip¬ 
ment  is  in  arid  regions  of  the  Mid¬ 
dle  East. 

Heart  of  water  demineralizer  is 
electric  membrane  stack,  which 
takes  advantage  of  the  fact  that 
salt  and  mineral  molecules  in  so¬ 
lution  separate  into  electrieallv 
charged  particles. 

A  bridgc-b'pe  controller  moni¬ 
tors  conductivit)'  of  water  and  con¬ 
trols  discharge  of  batch  at  preset 
le\cl  of  salinity. 

Controller  consists  of  two  'basic 
circuits:  a  \\Tieatstone  bridge  with 
an  electron-ray  tube  as  balance  in¬ 
dicator,  and  a  self-contained  vac¬ 
uum  tube  relay  which  operates  on 
the  unbalance  of  the  \\"heatstonc 
bridge. 

W'^hen  conductance  of  water 
reaches  value  corresponding  to  dial 
setting,  relay  actuates  motor-oper¬ 
ated  valve,  allowing  demineralized 
product  to  go  to  storage. 

For  liquid  level  control  in  filling 
and  emptying  batch  tank  and  re¬ 
cycling  water  until  demineralized, 
two  stainless  steel  probes  send  sig¬ 
nal  to  a  switch  with  built-in  relav 
circuit  which  opens  and  closes 
motor-opierated  valve.  Holding  cir¬ 
cuit  overrides  intermediate  con¬ 
tacts  on  steel  probes. 

Selective  Tones 
Signal  Aircraft 

Development  in  aviation  slated 
for  this  Winter  is  the  installation 
of  equipment  to  provide  selcctisc 
calling  between  ground  stations  and 
in-flight  aircraft. 

The  new  system  will  be  used  to 
alert  planes  on  an  individual  basis 
to  messages  intended  for  them. 
Manufacturers  of  the  equipment. 
Motorola  Inc.,  say  it  will  reduce 
crew  fatigue  caused  by  constant 
monitoring  of  message  channels. 

Under  the  new  system,  a  light  or 
chime  will  notify  the  crew  that  a 
transmission  intended  for  them  is 
ready,  in  much  the  same  way  a  ring¬ 
ing  telephone  shows  someone  is  “on 
the  line.”  This  is  done  by  transmit¬ 
ting  tone  eodes  for  the  particular 
aircraft  from  the  ground  station.  A 
decoder  in  the  aircraft  is  receptive 
only  to  its  own  tone  pattern. 


FINANCIAL  ROUNDUP 


•  Sanborn  Co.  of  Waltham, 
Mass.,  manufacturer  of  electronic 
instruments  for  medical  and  indus¬ 
trial  uses,  issued  118,530  shares  of 
common  at  $16  per  share  last 
month.  On  day  stock  was  offered 
for  sale  price  rose  to  $26  on  the 
over-the-counter  market.  Previ¬ 
ously,  all  common  stock  in  the  -H- 
year-old  firm  had  been  held  by 
officers  and  employees. 

•  Nuelear  -  Chicago,  manufac¬ 
turer  of  nuclear  instruments,  pri¬ 
vately  places  $600,000  of  Si- 
percent  notes  due  Feb.  1,  1971. 
Placement  was  made  with  an  insti¬ 
tutional  investor  through  Loewi  & 
Co.,  Milwaukee. 

•  Westinghouse  Electric  regis¬ 
ters  $10  million  of  participations 
in  its  employee  savings  plan  with 
the  SEC.  At  same  time  it  also  reg¬ 
istered  149,254  shares  of  its  com¬ 
mon  stock  which  may  be  purchased 
under  the  plan. 

•  General  Aero  &  Electronics 
publicly  offers  500,000  shares  of 


common  stock  at  $2.25  per  share. 
Proceeds  from  sale  of  400,000 
shares  will  be  used  to  acquire  stock 
of  National  Missile  &  Electronics 
of  V'an  Nuys,  Calif.,  and  for  addi¬ 
tional  working  capital  and  other 
corporate  purposes.  National  Mis¬ 
sile  concentrates  activities  in  de¬ 
velopment  and  consulting  field,  but 
General  Aero  plans  to  set  up  man¬ 
ufacturing  facilities  in  the  southern 
California  area.  It  expects  to  make 
collision  scanners,  transducers  and 
potentiometers.  Willis  E.  Burnside 
of  New  York  City  is  the  under¬ 
writer. 

•  Seeburg  Corp.,  Chicago,  III., 
obtains  $3,150,000  loan  due  in 
1963  at  5  percent  from  First  Na¬ 
tional  Bank  of  Chicago.  Seeburg 
produces  coin-operated  phono¬ 
graphs,  missile  components,  fac¬ 
simile  equipment  and  other  elec- 
tronie  products.  Proceeds  w’ill  be 
used  to  retire  $1,250,000  of  b-per- 
cent  senior  debentures,  due  in 

1961,  and  $1,037,500  of  6-pcrcent 
junior  subordinated  notes,  due  in 

1962. 


The  spiecial  calling  equipment 
will  be  installed  in  commercial  jet 
airliners  for  Pan  American  and 
American  Airlines  by  early  1959. 


Japanese  Radio 


All-transistorized  f-m/a-m  portable 
radio  made  by  Sony  Corp.  of  Tokyo 
uses  15  transistors,  operates  on  four 
standard  flashlight  lutteries,  weighs 
5i  lb 


Transistors  Score 
At  Business  Show 

Businessmen  from  all  over  the 
country'  were  introdneed  to  the 
transistor  at  the  National  Business 
Show  in  New  York’s  Coliseum  last 
month. 

lire  semiconductor  devices  were 
not  themselves  displaved  among 
any  of  the  products  on  exhibit  at 
this  1 5th  annual  show  of  business- 
office  equipment.  But  a  visitor  who 
stopped  at  a  booth  featuring  elec¬ 
tronic  products  soon  found  himself 
listening  to  a  sales  talk  on  the 
virtues  of  transistorization. 

’I’ransistor  promotion  was  parti¬ 
cularly  noticeable  among  manu¬ 
facturers  exhibiting  computers, 
intercommunication  systems,  dicta¬ 
ting  machines  and  message  trans¬ 
mission  equipment. 

One  manufacturer  told  Elec¬ 
tronics  that  the  particular  virtue 
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CLEVITE  'BRUSH’ 

Flux-Responsive 
Magnetic  Heads 

REDUCED  BUFFER  STORAGE  EQUIPMENT,  FASTER  DATA 
ACCESS,  EARLIER  RELEASE  OF  MAIN  COMPUTER 


Clevite  ’'Brush”  Flux-Responsive  Heads  respond  to  the  magnitude  of  signal 
flux  instead  of  the  rate  of  fliix  change.  Output  of  flux  heads  is  independent  of 
tape  or  drum  speed  and,  therefore,  independent  of  frequency  or  pulse  repetition 
rate.  The  signal  reproduced  by  the  flux-responsive  head  is  an  accurate  facsimile 
of  the  recorded  flux  pattern  and  of  the  original  recorded  information. 

The  output  of  a  computer,  recorded  at  high  speed,  can  be  played  back  later  at 
much  slower  speeds  with  a  flux-responsive  head  to  exactly  match  the  relatively 
slow  processing  rate  of  typewriters,  card  punching  machines  and  other  output 
devices.  Clevite  Flux- Responsive  Heads  can  also  operate  in  the  conventional 
numner.This  permits  one  head  to  search  recorded  data  at  high  8peed,locate  it, and 
then  be  switched  to  flux-responsive  operation  for  operating  of  output  devices. 

Special  flux-responsive  heads  have  been  developed  by  Clevite  to  meet  specific 
customer  applications.  They  are  now  conunercially  available  in  1  to  32  channel 
form  in  a  variety  of  mechanical  configurations.  These  designs,  slightly  modi¬ 
fied,  may  fit  yom  present  requirements.  One  of  our  specialists  will  be  pleased 
to  discuss  your  application  by  detailed  correspondence  or  personal  visit.  Write: 
Product  Manager,  Magnetic  Heads,  Clevite  Electronic  Components,  3311 
Perkins  Avenue,  Cleveland  14,  Ohio. 


WAVE  LENGTH  RESPONSE 


Typical  Clevite  multi-chaiuiel 
flux-responsive  head,  with  .032 
in.  track  and  .070  in.  spacing. 


Clevite  'Brush*  Plux-Responsive  Heads  for  low  speed  or  static  read¬ 
out  of  digital  Information  •  reproduction  of  high  frequency  analog 
recording  at  low  tape  speeds  •  extended-period  process  control  • 
reproduction  of  low  frequency  recording  •  measurement  of  low  angu¬ 
lar  or  low  linear  velocities  and  recorded  transients  •  position  control 


CLEVITE 

ELECTRONIC 

COMPONENTS 


DIVISION  OP 


MAGNETIC  HEADS 
TRANSDUCERS 
PIEZOELECTRIC  CRYSTALS, 
CERAMICS  AND  ELEMENTS 
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of  transistorization  to  -him  was  its 
salability.  Improved  tone  quality 
w’as  attributed  by  some  dictating 
machine  and  intercom  makers  to 
use  of  solid-state  desices. 

Philco  had  a  private  show  with 
its  large-scale  all-transistorized  com¬ 
puter,  the  I’ransac  S-2000. 

One  manufacturer  offered  a  sys¬ 
tem  for  transmitting  communica¬ 
tions  in  longhand  over  telephone 
wires.  Units  used  for  sending  and 
rcceising  messages  are  the  size  of 
a  small  adding  machine,  or  smaller. 
Use  of  transistors  made  the  small 
size  possible,  said  the  Electrowriter 
division  of  Comptometer  Corp. 

Ham  Network 
Lists  Lectures 

Fall  series  of  technical  sympiosi- 
ums  for  members  of  the  First 
Army’s  Military  .\ffiliate  Radio 
System  has  been  announced  bv 
technical  director  S.  E.  Filler. 

ITie  MARS  network  is  com¬ 
posed  of  radio  amateurs  who  partici¬ 
pate  in  instruction  courses  by  ham 
radio  each  VV’ednesday  at  9  p.m. 
EST  at  4,030  kc  upper  sideband. 
.\11  hams  are  invited  to  listen  in 
even  though  they  are  not  members 
of  the  MARS  organization. 


The  Nosember  talks  scheduled 
are:  “Application  of  Transistors  in 
SSB  Equipment”,  “Ionospheric 
Storms  and  Their  Effect  on  Radio”, 
“Tlie  Engine  Scope”,  “Compatible 
Single  Sideband”. 

December’s  lectures  will  be  on: 
“International  Radio  Communica¬ 
tion  Systems”,  “F-M  Multiplex 
Stereo  System”,  “VlIF’  Radio  Pro¬ 
pagation”. 

New  England  to 
Exhibit  Products 

Boston — Many  new  products  will 
be  exhibited  and  several  original 
papers  will  be  delivered  Nov.  19-20 
at  the  annual  NEREM  show  here. 

Tlie  Northeast  Electronics  Re¬ 
search  and  Engineering  Meeting 
will  take  place  in  Mechanics  Hall. 

There  will  be  more  than  200  ex¬ 
hibitors.  Technical  sessions  will 
coser  computers,  compionents,  tech¬ 
niques,  circuits,  reliability  and  test¬ 
ing.  electron  des’ices  and  informa¬ 
tion  theory. 

Show’s  theme  is  “Today’s  Elec¬ 
tronic  Deselopmcnts  —  T ools  for 
Tomonow.”  A  session  on  insen- 
tions  and  piatcnts  will  approach  the 
subject  from  inventors’,  commercial 
and  legal  viewpoints. 


MEETINGS  AHEAD 

Nov.  6-7;  Nuclear  Science  Meeting, 
;th  Annual.  PGNS  of  IRE,  X'ilb 
Motel.  San  Mateo,  Calif. 

Nov.  10-12:  Physics  and  Medicine  of 
the  .Xtmosphere  and  Space,  US.\F 
School  of  Medicine,  Hilton  Hotel, 
San  .\ntonio,  Tex. 

Nov.  17-20;  Magnetism  and  Magnetic 
.Materials.  AIEE.  APS,  IRE,  ONR, 
Sheraton  Hotel,  Philadelphia. 

Nov.  17-20:  Weather  Radar  Conf., 
Univ.  of  Miami,  Miami  Beach,  Fla. 

Nov.  19-20:  Northeast  Electronics  Re¬ 
search  and  Eng.  Meeting,  NEREM, 
IRE,  Mechanics  Hall,  Bmton. 

Nov.  19-21:  Electric-al  Techniques  in 
Medicine  and  Biologv,  .MEE,  IS.\, 
PG.ME  of  IRE,  Nicollet  Hotel. 
.Minneapolis. 

Dec.  2-4:  Reliable  Electrical  Connec¬ 
tions.  EI.\,  Statler-Hilton  Hotel, 
l^llas. 

Dec.  3-$:  Global  Communications, 
AIEE,  PGCS  of  IRE,  Colonial  Inn- 
Desert  Ranch,  St.  Petersburg,  Ha. 

Dec.  3-5:  I-^stern  Joint  Computer 
Conf.,  AIEE,  .\CM.  IRE,  Bclleviie- 
Stratford  Hotel,  Philadelphia. 

Dec.  4-5:  X'chicular  Communications, 
.\nniul  Meeting,  PGX'C  of  IRE, 
Hotel  Sherman,  Chicago. 

Dec.  9-11:  Mid-.Xmerica  Electronics 
Convention,  MAF.CON,  Municipal 
.Xiiditoriiim,  Kansas  City,  Mo. 

Jan.  12-14:  Reliability  and  ^lalitv 
Control.  PGRQC  of  IRE.  ASQC, 
F.I.\,  Bellevue-Stratford  Hotel,  Phila. 

Jan.  29-30:  l/mg- Distance  Transmis¬ 
sion  By  W'avegiiides,  Institution  of 
Electrical  Engineers,  London,  Eng. 

Feb.  12-13:  Transistor  &  Solid-State 
Circuit  Conf.,  AIEE,  PGCT  of  IRE, 
Univ.  of  Pennsylvania.  Philadelphia. 

Mar.  3-5:  Western  Joint  Computer 
Conf.,  .\IEE,  .\CM,  IRE,  Faimiont 
Hotel,  San  Francisco. 

Mar.  23-26:  Institute  of  Radio  Engi¬ 
neers.  IRE  National  Convention, 
Coliseum  &  W’aldorf-.Astoria  Hotel, 
New  York  City. 

Mar.  26:  Qiialitv  Control  Clinic,  15th 
.\nnual,  .\SQt,  Univ.  of  Rochester, 
Rochester,  N.  Y. 

Apr.  5-10:  1959  Nuclear  Congress, 
sponsored  by  over  25  major  engi¬ 
neering  and  scientific  societies.  Public 
.\uditorinm,  Cleveland. 


Pioneer  I  s  Payload 
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Here  are  inside  details  of  Pioneer  I  instrumentation  package  Air  Force  sent  aloft  in 
hinar  probe  project  directed  by  Space  I'echnology  Labs.  Glass  fiber  chamber  sur¬ 
rounds  paylo^’s  22  items 
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In  Development  Engineering — meet  two  men  who  get  results 


Hunting  ducks  or  developing  military  systems 
. . .  teamwork  pays  off 


Sighting  his  bird  is  Ken  Coon,  manager  of  the  Guidance  and  Navigation 
Lalwratory  at  the  Mechanical  Division  of  General  Mills.  The  second  nimrod  is 
Murray  Harfxjle,  manager  of  our  Communications  and  Control  Lalx)ratory. 

In  a  duck  pass,  these  engineers  cooperate  to  bring  home  the  bag  limit.  At  the 
plant,  they  coojjerate  to  transform  ideas  into  reality. 

Their  engineering  groups  work  independently,  each  with  clearly  designed 
areas  of  responsibility  but  each  recognizing  an  essential  interdependence. 

This  broad,  overall  awareness  of  “target”  and  the  cooperative  method  of 
achieving  it  are  the  plus  capabilities  which  enable  General  Mills  to  produce 
military  systems  and  sub-systems  to  the  strictest  specifications — in  the  shortest 
fKJSsible  time. 


NEW  BOOKLET  RIGHT  OFF  THE  PRESS  tells  and  shows  the  many  ways  we 
serve  industry  and  the  mHitary.  Write  for  your  copy.  Address  Dept.  EL-11 


Here  Mr.  Harpole  and  Mr.  Coon  check  out 
the  Radar  Syitems  Tester  recently  developed 
-by  General  Mills.  Both  men  are  Registered 
Professional  Engineers.  Each  has  an  impres¬ 
sive  record  of  achiesement  in  his  special  fields. 
Coon  and  Harpole — two  more  of  the  many 
Itood  reasons  our  customers  say,  “At  General 
Klills,  we  get  results.” 


MECHANICAL  DIVISION 


1620  Central  Avenue.  Minneapolis  13,  Minnesota 
To  wider  worlds  through  intensive  research  •  creative  engineering  •  precision  manufacturing 
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Automatic  range 
Just  apply  the  probe  and 


7”  high.  Actual  size 
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and  polarity  selection 
read  voltage  directly! 

Digital  Voltmeter,  ^825 


automatic 

DC  DIGITAL  VOLTMETER 

A  405* 
HWLETT  M  pacmmo 
HunnY  enjwKw 


^  405AR  DC  DIGITAL  VOLTMETER 

is  a  completely  new  instrumait  providing, 
literally,  “touch-and-read”  voltage  meas- 
urnnenta  between  1  and  1,000 volts.  Range, 
even  polarity,  are  automatically  selected. 
Readout  is  in-line,  in  bright,  steady  nu¬ 
merals. 

New,  novel  circuitry  provides  a  stability  of 
readings  virtually  eliminating  jitter  in  the 
last  digit.  This  reduces  operator  fatigue 
and  avoids  uncertainty. 

Special  features  include  a  floating  input, 
electronic  analog-to-digital  conversion, 
digital  recorder  output  and  front-panel 
“Iwld”  control  permitting  manual  posi¬ 
tioning  of  decimal.  Voltage  sampling  rate 
is  variable  from  1  reading  every  5  sectmds 
to  5  per  secmid;  or  can  be  controlled  ex¬ 
ternally  by  a  20  V  positive  pulse. 

BRIEF  SPECIFICATIONS 

Ranit:  0.001  to  999  v  dc;  4  ranges. 

Presentatiea:  3  significant  figures,  polarity 

indicator 

Accuracy:  ^  0.2%  full  scale  1. 1  count 

Ranging  time:  Mi  sec  to  2  sec 

Input  impedanca:  11  megohms  to  dc,  all  ranges 

Rasponse  time:  Less  than  1  sec 

AC  rejection:  3  db  at  0.7  cps;  min.  50  db  at  60  cps 

Price:  (825.00 


HEWLETT-PACKARD  COMPANY 

5034A  PAGi  MIU  ROAD  •  PAIO  AITO,  CALIFORNIA,  U.S.A. 

CAiLE  “HEWPACK”  •  DAVENPORT  S-445t 
FIELD  REPRESENTATIVES  IN  All  PRINCIPAL  AREAS 

Data  subject  to  change  without  notice.  Price  f  o  b.  factory. 
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Newest 


HONEYWELL  MINIATURE  RATE  GYROS 


Rugged  enough  to 


Modal  M-I 
thown  actual  tii« 


Sensitive  enough  to  detect  0.005°  per  second 


Honeywell’s  newest  miniature  rate  gyros,  Type  M  Series, 
are  rugged  enough  to  withstand  repeated  shocks  and  linear  ac¬ 
celerations  up  to  100  G  yet  sensitive  enough  to  detect  turn  rates 
of  only  O.OOS  degrees  per  second.  A  damping  ratio  variation  of 
2  to  1  or  better  is  maintained  without  heaters  by  a  unique  fluid 
damped,  temperature  compensated  system  that  assures  reliable 
operation  over  the  entire  operating  temperature  range. 


DESCRIPTIVE  DATA 

FULL  SCALE  RANGE:  to  400  p.r  socond’ 

THRESHOLD-RESOLUTION:  0.005  d.grMS  par  tKond 
LINEARITY:  0.1  %  to  2  %  d.p.nding  on  rang. 
DAMPING:  2  to  1  (or  b.lt.rl 

TEMPERATURE  RANGE:  —65  la  +200  and  +250°F 
SHOCK  AND  ACCELERATION:  100  G 
VIBRATION:  20  G  to  2000  cp. 

FICKOFF:  Voriabl.  R.luctanc.  typ.  providing  inflnit. 
rotolwtion  and  high  signol-to-noit.  ratio 

MOTOR  EXCITATION:  26  vollt,  400  cpt  (ftandardi 
2  phaso  and  3  phato 

SIZE:  1*  diamolor,  2%"  long 

WEIGHT:  4.5  ounces 


Type  M  Series  Gyros  are  specifically  designed  for  autopilot 
damping,  radar  antenna  stabilization  and  Are  control  applications. 
Their  small  size,  high  performance  and  ruggedness  suit  them 
particularly  for  high  performance  military  aircraft  and  guided 
missile  applications.  Write  for  Bulletin  M  to  Minneapolis-Honey- 
well,  Boston  Division,  Dept.  7,  40  Life  Street,  Boston  35,  Mass. 


Honeywell 
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ELECTRONIC 
ENGINEERS  AND 
SCIENTISTS 


Lockheed  Missile  Systems  Division  is  systems  manager  for  such 
major,  long-range  programs  as  the  Navy  Polaris  IRBM,  Earth 
Satellite.  Army  Kingfisher.  Air  Force  X-7  and  Q-5  ramjet  vehicles, 
and  other  important  research  and  development  programs. 
Responsible  positions  for  high-level,  experienced  personnel 
are  available  in  research  and  development,  in  our  project 
organizations,  and  in  manufacturing. 

Particular  areas  of  interest  include  microwave,  telemetry,  radar, 
guidance,  solid  state,  reliability,  data  processing,  instrumentation, 
servomechanisms,  flight  controls,  circuit  design  and  systems 
analysis,  test,  infrared,  and  optics. 

It  you  hold  a  degree  and  are  experienced  in  one  of  the  above  fields, 
w'e  invite  your  inquiry.  Please  write  to  Research  and  Development 
Staff,  Dept.  2211, 962  VV.  El  Camino  Real,  Sunnyvale,  California. 


Lockheed 


MISSILE  SYSTEMS  DIVISION 

SUNNYVALE,  PALO  ALTO,  VAN  NUYS,  SANTA  CRUZ.  VANDENBERG  AFB,  CALIFORNIA 
CAPE  CANAVERAL,  FLORIDA  •  ALAMOGORDO,  NEW  MEXICO 


A  MISSILE  A\l)  TELEVISIOS  ISDUSTRY  FIRST.  Lockheed-developfJ,  miniaturized  TV  cameras,  designed  for  hath 
government  and  commercial  use.  Only  6  inches  long  and  inches  in  diameter,  tiny  cameras  extend  man's  vision  into  the 
unexplored.  Unmanned  lunar  probes  to  the  far  side  of  the  mmtn:  lunar  landings;  monitoring  interiors  of  manned  spacecraft  and 
remote  TV  coverage  of  on-the-spot  happenings  on  a  scope  never  before  possible  are  some  of  the  uses  foreseen  for  the  cameras. 


CONDENSED 

PERFORMANCE  DATA 


IN  NEWEST  DESIGN  20  IG  INTEGRATING  GYROS 


Trimmed  drift  rate: 

OA^/hr.  rm$ 

0.3®/hr.  mox. 

Mast  unbolonct: 
5.07hr./g 

AnitealasHc  constant: 
0.0257»w./g*nns 
Maximum  command  turning  rtrto: 
over  20®/ tec 
Dimensions: 

2'  dki.,  4'  bng 


Representing  a  major  breakthrough  by  Reeves’  gyro  research  laboratories, 
these  advanced  instruments  show  a  small  fraction  of  the  drift  rate  hitherto 
considered  low  for  high-performance  units  in  this  class. 

Other  characteristics  are  also  outstanding,  including  extremely  low  aniso- 
elastic  constant  and  high  command  turning  rate. 

Of  equal  importance  is  the  fact  that  these  instruments  measure  up  in 
every  way  to  well-known  Reeves  standards  of  precision,  ruggedness  and 
RELUBILITY  in  regular  production  models.  They  are  now  available,  and  we 
invite  your  inquiries  for  detailed  information. 

Other  Reeves  Gyros  and  Accelerometers  roeeting  equally  exacting  standards  for  per¬ 
formance  and  reliability  include  a  comprehensive  series  of  10  lO,  20  lO  and  HIG  S 
Integrating  Gyros;  20  PIG  Pendulous  Integrating  Gyros  and  lOA  and  20A  Linear 
Accelerometers.  Technical  information  on  request. 


REEVES  INSTRUMENT  CORPORATION 

A  Subsidiary  of  Dynamits  Corporation  of  America 
Rooaovalt  Fluid,  Oardan  City,  Now  York 


Servo 

Mechanical 

Parts 


Precision 
Resolvers  ond 
Phase  Shifters 


REAC  Analog 
Computers 
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E.  jL  1K20  Scries  X  and  K  Band  Klystron  (left) 

imac  Announces...  1K125C  Series  C  Band  Klystron  (right) 

Six  New  Ceramic  Reflex  Klystrons 


Two  important  frequency  ranges  in  the  C,  X  and  K  bands 
ore  now  covered  by  Eimoc  ceramic  reflex  klystrons. 

Eimoc’s  advanced  stacked  ceramic  design  gives  these 
tubes  exceptional  ruggedness  and  frequency  stability. 

The  four  new  tubes  of  the  1K20  series  cover  8500  to 
11,700  Me.  at  power  levels  to  50  milliwatts.  These  tubes 
are  specifically  designed  for  use  in  the  severe  vibration 
and  temperature  environment  of  air-borne  and  missile 
radar  systems.  They  will  withstand  vibration  levels  of  15G 
in  any  reference  piqne  with  leu  than  100  kilocycle  fre¬ 
quency  deviation.  Rated  for  use  at  any  altitude,  the  1 K20 
series  tubes  are  conservatively  rated  at  +  250'’C  seal  tem¬ 
perature.  A  new  non-contacting,  non-microphonic  tuner 
permits  noise-free  tuning  of  the  tubes  through  their  com¬ 
plete  ranges.  Low  beam  voltage  requirement  and  simple 

For  further  information  request  a  copy  of  the  brochure 
“A  New  Line  of  Eimoc  Reflex  Klystrons" 

EITEL-McCULLOUGH,  INC. 

SAN  CARLOS,  CALIFORNIA 

Cable  Addrau;  EIMAC,  SAN  CARLOS 

for  eoramic  reflex  klystrons 


radiation  cooling  minimize  the  weight  and  complexity  of 
associated  equipment. 

Two  new  C-bond  tubes  comprising  the  1K125  series  cover 
3700  to  5000  Me.  Power  levels  up  to  2  watts  make  these 
tubes  ideal  for  reliable  broadband  point-to-point  com¬ 
munication.  Tuning  by  dielectric  slug  rather  than  variable 
RF  gap  avoids  sensitivity  to  shock  and  vibration.  Integral- 
finned  cooler  and  higher  operating  temperature  ratings 
minimize  cooling  requirements. 

Eimoc  know-how  in  the  field  of  ceramic-metal  tube  design 
now  brings  compactneu,  ruggedneu,  high  performance 
and  reliability  to  these  important  microwave  frequencies. 


feJSgl 

GENERAL  CHARACTERISTICS 

%'m 

Nwtr  Oetpst 

Rtftactor 

iRt 

Frtq.  Raiiff  Me. 

BtMi  Vsitsf  t 

RaRft 

Vtitaft 

IK125CA  .  .  . 

3700-4400 

1000  Vdc 

1.5  to  2.0  W 

0  to —500  Vdc 

1K125CB  .  .  . 

4400-5000 

1000  Vdc 

2.0  to  2.3  W 

Oto  -500  Vdc 

1K20XS  .  .  . 

8500-9300 

300  Vdc 

25  to  50  mW 

0  to —250  Vdc 

1K2DXK  .  .  . 

9200-10,000 

300  Vdc 

25  to  50  mW 

Oto— 250  Vdc 

1K20X0  .  .  . 

10,000-10,800 

300  Vdc 

25  to  50  mW 

Oto— 250  Vdc 

1K20KA  .  .  . 

10,700-11,700 

300  Vdc 

25  to  50  mW 

Oto— 250  Vdc 

I- 


RX  Meter  combines  all  necessary 
RF  Bridge  Test  functions 

Completely  self  contained  •  •  .  quick,  easy 
brood  bond  measurements,  on  components 

or  coaxially  connected  elements  ^  ^ 


C»  mn  A4mfttmr  KH  Typ*  SI5>A  oilayti  RX  M«t«r 
f«r  CMkM  CMMCttMIt. 


TYPE  250-A  FREQUENCY  RANGE  500  kc  to  250  me 

The  RX  Meter  Type  250-A  is  a  completely  engineered  measur¬ 
ing  instrument  including  a  broad  band  RF  oscillator,  RF 
bridge  and  null  detector.  The  parallel  resistance  and  parallel 
capacitance  or  inductance  of  the  unknown  is  indicated  on 
precise,  easily-read  dials.  Components  such  as  resistors,  capa¬ 
citors  or  coils,  are  connected  across  two  unbalanced  binding 
post  connections  on  top  of  the  instrument.  The  Co-ax  Adapter 
Type  515-A,  shown  above,  rwlaces  the  binding  |)osts  in  a 
few  seconds  with  a  Tyjie  N  Connector  for  measurement  of 
coaxially  connected  devices.  No  corrections  are  necessary  over 
the  entire  frequency  range  for  most  measurements. 


Dynamic  mcacaramant  a(  a  tandlaii  Irantitlar  anRcr  can- 


The  RX  Meter  provides  a  simple,  accurate  means  of  measuring, 
independently,  the  RF  resistance  and  reactance  of  a  wide 
variety  of  materials,  components  and  circuits.  It  is  also  useful 
in  making  other  ty|)es  of  measurement. 

Dynamic  measurements  of  the  parameters  of  transistors  and 
vacuum  tubes  can  be  made.  D.C.  current  up  to  50  ma  can  How 
through  the  bridge  terminals  permitting  simple  direct  biasing 
of  the  unknown  element.  By  a  simple  proceaure,  the  RF  volt¬ 
age  across  the  unknown  can  also  be  varied,  iiermitting  meas¬ 
urement  of  input  and  output  imjiedance  under  a  wide  variety 
of  conditions. 

Cable  characteristics  can  be  measured  on  the  RX  Meter 
using  a  very  short  cable  sample.  A  simple  measurement  will 
yield  the  characteristic  impedance,  attenuation  and  propaga¬ 
tion  constant.  By  the  use  of  a  balun  the  same  characteristics 
can  be  measured  for  balanced  cables. 

Type  2S0-A  Pric*;  $1330  00  F  O.B.  Beenton,  N  J. 

TyM  }15-A  Pric«:  $3S  00  F  O  B.  Beonlon,  N  J. 


Tli«  RX  M«f«r  RtMtitr**  Hi*  ciMractsrUlIc  ImpaHanc*, 
•lf*fiwaH*n  anH  propogoHan  v*l*clty  af  RO-SB/U  CaW*. 


SKOFYCAriONS 

FREQUENCY  RANGE:  SOO  KC  ta  250  MC  la  *I«M  raaga*. 

FREQUENCY  ACCURACY:  *\%. 

RESISTANCE  RANGE  (Rp):  IS  ta  100,000  ahait. 

CAPACITANCE  RANGE  (Cp):  —100  aiaif  la  +20  aiaif 
(aiay  b*  aHtaaHad). 

INDUCTANCE  RANGE  (Lp):  0.001  all  la  100  aih. 

TEST  VOLTAGE:  0  vaHt  D.C.  (Up  la  SO  laa  aiay  b*  pa*»*H  Hiraafk  aakaawa 
lanalaalO.  0. 1-0.5  vails  R.F.  (atay  b*  caavaalaaNy  r*Ha«aH  la  20  aiv). 
POWER  REQUIREMENTS:  105-12S  vaMs,  SO/60  cps,  AO  waHs  (lataraaNy 


BOONTO 
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Coldit*  7(K-9  (iwd  eontposilion  rttiitort  •  Snap  and  Slide  Switches  •  Caramaqf  ferromagnetic  cores  •  Variable  composition 
resistors  Ceramagnet*  ceramic  magnets  •  Fi>ed  composition  capacitors  •  Iron  cores  •  Brushes  for  all  rotating  electrical 

equipment  e  Electrical  contacts  •  Hundreds  of  related  carbon,  graphite  and  metal  powder  products. 
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Standard 
LOW  COST 
TYPES 


T 


.WITH 


SLIl 

SWITC 


. .  th«  most  compiot.  lino 


BOOST  PRODUCT  EFFICIENCY 
ojtd  SALES  APPEAL . . . 


Sturdy  little  Stackpole  Slide  Switches  provide  almost  any  desired 
switching  arrangement  at  rock-bottom  cost  Features  include  1  and 
3  ampere  125  ^t  ratings  in  U.L.  Inspected  types;  1  to  3  pole  types 
with  up  to  4  positions;  momentary  or  maintained  contact  designs;  lug. 
printed  wiring  or  wire-wrap  terminals;  and  many  special  types  such  as 
plunger-operated  spring  return,  4-gang  SP-DT,  a^  many  more. 

WRITE  FOR  SLIDE  SWITCH  BULLETIN  RC-IID  to: 

Electronic  Components  DivUion,  STACKPOLE  CARBON  CO..  St  Marys,  Pa. 


DP-OT,  3  ompuru 
Typ*  SS-33 


OP-OT,  0.5  amp, 
Spring-rutum  Typ*  SS-S 


SP-DT,  3  amp, 
Sprictg-rutvm  Type  $S-P 


3-Po(ition,  3  ampare 
Typu  SS-31 


SP-ST,  Puybbutton 
Typ«  $$-15 


SP-DT,  1  ampere 
Type  $$-32 


SP-DT,  4-gang 
Type  $$-21 


3-Po«ilion,  0.5  ampere 
Type  $$-16 


SP-DT,  3  amp, 
Spring-relum  Type  $$-27* 


4-Pesilion 
Type  $$.1S 


3  Pole-Double  Throw 
Type  $$-• 


DP-DT,  0.5  ampere 
Type  $$-50 
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You’ll  get  quick  deliveries 
from  Industrial  Timer 

If  slow  deliveries  of  timers  hove  been  delaying  you  in  your 
automatic  control  projects,  try  usi  True,  your  problem  may 
be  different  and  difficult  indeed,  for  no  two  automatic  con¬ 
trol  jobs  ore  exactly  alike.  But  our  record  in  helping  out  in 
situations  like  these  is  excellent.  For  in  this  field  we  hove  o 
valuable  background,  twenty  years  of  timer  experience  to 
be  exact,  that  has  provided  us  with  the  special  knowledge 
required  to  supply  our  customers  with  the  right  answers. 

How  do  we  do  it?  The  answer  is  in  what  we  believe  to  be 


the  largest  variety  of  standard  and  combination  timer  units 
anywhere  in  the  industry.  To  fill  the  widely  varying  needs  of 
our  customers,  we  manufacture  a  complete  line  of  timers  in 
the  four  brood  classifications  illustrated  above:  Time  Delay 
Timers,  Re-Cycling  Timers,  Interval  Timers,  and  Running  Time 
Meters.  From  these  our  timer  engineers  hove  developed  20 
basic  types  which  they  hove  so  for  combined  in  over  1 000 
different  ways.  Therefore— many  jobs  that  would  seem  to 
require  a  special  timer,  ore  in  fact,  a  standard  timer  with  us. 

And  our  large  stock  assures  you  of  rapid  deliveries— even 
when  we  hove  to  create  o  brand  new  timer  for  your  special 
needs.  So  why  not  send  us  your  specifications.  You’ll  get  a 
prompt  reply  and  you  may  save  yourself  much  lost  motion. 


AFFILIATE-LINE  ELECTRIC  COMPANY 


INDUSTRIAL  TIMER  CORPORATION 


I  in/cr’i  //).//  (  on trot 
/At  Pulse  fieut  of  Industry 


1409  McCarter  highway,  Newark  4,  n.  j 


Timers  for  Automatic  Control 
...Standard  or  Special? 
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At  U.  8.  Air  Force  bases  of  operation,  Kieinschmidt  page  printers 
and  reperforator  teietypewriters  receive  and  transmit  printed 
messages  at  speeds  up  to  100  words  per  minute. 


Instant  and  precise  communications  between  Air  Force 
bases  is  a  prime  requisite  in  this  era  of  supersonic  speeds. 
To  meet  this  essential  need,  Kieinschmidt  teletypewriters  and 
related  equipment,  developed  in  cooperation  with  the  U.  S. 
Army  Signal  Corps,  provide  fast  transmission  and  receipt 
of  printed  communications.  There  is  no  time-lag  for  inter¬ 
pretation,  no  chance  of  misunderstanding,  since  both  sender 
and  recipient  have  identical  printed  originals . . .  instantly. 

Research  and  development  of  equipment  for  transmitting 
and  receiving  printed  communications  has  been  a  continu¬ 
ing  project  at  Kieinschmidt  for  almost  60  years.  This  un¬ 
paralleled  store  of  experience,  now  joined  with  that  of 
Smith-Corona  Inc,  holds  promise  of  immeasurable  new 
advances  in  electronic  communications. 


Model  150  Page  Teleprinter 
Transmits  and  receives  tele- 
printed  messages  at  pre-set 
speeds  of  60,  66,  75  or  100 
words  per  minute.  Uses  roll 
or  fanfold  paper.  “Semi -rev" 
operation,  whereby  shafts  ro¬ 
tate  only  a  half-revolution,  re¬ 
duces  maintenance,  prolongs 
life  of  unit. 


Model  120  Typing  Reperfor¬ 
ator— Tape  Transmitter 

This^ersatile  unit  receives 
and  Transmits  messages  in 
perforated  tape  form  and  per¬ 
mits  reproduction,  editing  and 
preparation  of  tape,  as  well  as 
manual  keyboard  transmission. 


KIEINSCHMIDT 

DIVISION  OF  SMITH-CORONA  MARCHANT  INC.,  DEERFIELD,  ILL. 

Pioneer  in  teleprinted  communications  systems  and  equipment  since  1911 


ELECTRONICS  engineering  issue  —  November  7,  J958 
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STIOW 


Tranjitron  announces 


5  NEW  TYPES 
OF  SILICON 
TRANSISTORS 


L.OW  NOISE  typ&  . . .  lowat  nolam  flgurm  ymt  achl0¥md 


in  the  critical  range  from  one  cycle  per  second  to 
audio  frequencies.  The  ST  1050  offers  improved 
equipment  stability  down  to  a  fraction  of  a  cycle 
per  second.  Use  it  for  all  low  level  amplification 
problems  having  an  input  source  imp^ance  of 
50  Kohms  or  less  . . .  strain  gages,  thermocouples, 
accelerometers. 


Equivat«fll  Input  None  Volta|t  (0.8  to  SO  cps)  2. 
DC  Bntj  ^  Ic  -  20m*  20 

CoHndof  Cutoff  Currpnt  (2S*C.  -3V) 

CoHnetor  Cutoff  Currpnt  (IOO*C.  — 3V)  0 

Cpwiffiptp  ffptp  hi  butlptlp  Tt-1353 


L.OVS^  LEVEL  INPUT  type  ...  mMtrmmmly  low  drift 


over  the  recommended  operating  range  of  2-200 
mb  collector  current.  With  typical  drift  of  only  1.0 
milli-microamps  per  degree  C  and  5  milli- 
microamps  per  day,  ST1026  may  be  used  in  cir¬ 
cuits  with  hi^h  imp^ance  sources . . .  phototubes, 
G-M  tubes,  infra  red  tubes  and  ionization  gages. 
Many  new  low  current  applications  are  opened^ 
up  by  the  high  beta  and  extremely  low  Ico. 

TYPE  STI02S 

Minimum  DC  Bata  @  5  m*  15  — 

Maiimum  CoHnetor  Cutoff  Current  (2S*C,  — 3V)  .005  m* 

Typical  Collector  Cutoff  Current  (IOO*C.  —IV)  p.2  aiS 

Coffifflote  Sate  hi  Mritethi  TC-1353 


SPtCfflCATION  UMIT 

(23*0  I 
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couiCToe  cmwfNr  {^) 


2N54I 


Trancitron 


electronic  corporation  •  wakefield,  massachusetts 


Omms  Rafuutofs 


HEAT  SINK  M  O  U  N  T I  N  G  S . . . /i/g/ier  power  raf/n  0S 

for  medium  power  transistors  in  Transitron’s  venience  of  single-hole  mounting,  the  same 

TO-5  Outline  package.  These  factory-fitted  as  for  our  JAN  rectifiers  in  the  hex 

heat  sink  mountings  make  possible  a  realistic  package.  No  clip  is  needed  . . .  insulation  and 
S  watt  rating  at  lOO'C  case  temperature  for  mounting  hardware  are  supplied.  Complete 
the  first  time.  The  stud  type  offers  the  con-  data  in  bulletin  TE-1355. 


HIGH  BETA  types..  .  currmnt  gain  of  BO  minimum. 


tiw  highest  level  yet  achieved  in  the  mdustry.  A 
oaeful  end-of-life  beta  is  maintained  at  tempera^ 


OMful  end-of-life  beta  is  maintained  at  tempera^ 
tures  down  to  —  65*C,  even  at  reduced  collector 
current  levels.  The  high  gain  of  these  transistors 
reduces  the  number  of  stages  required  in  amplifier 
applications.  A  greater  degm  of  degenerative 
fMback  may  be  used  to  obtain  much  g^ter  gain 
stability  and  uniformity,  resulting  in  reuabU 
amplifier  operation. 


2SM3  2NS42  2NMI 


TYPB 


HHummiii  C«aiint«  EhnIIw  Cwfwl 
6il«^l  Ke  W  10  n 

IfpKMl  Ctmmm  Cmitlw  C«nwt  Gmo 
^  Me  IS  IS  IS 

ItoiMiiini  CoOcclOf  VoHi|«  (S  30  IS 

ttoiiiawM  CeHMlof  CtStS  CwrMl 
(2S*C«VeHu.)  .S  .S  .S 

CwsstHi  Osti  to  toSlitto  TE-13U 


HIGH  V../8MALL  SIGNAL  types 

. . .  Vi$  of  5  Volta  minimum  s 

eliminates  the  need  for  series  diodes  in  many  ap-  1 

plications  and  protects  against  transients  in  pulw  c  , - 

and  digital  circuitry.  This  improvement  in  emit-  | 
ter-to-oase  voltage  is  available  in  Transitron’s  § 

entire  line  of  small  signal  transistors,  at  no  sacri-  »  3  — . - 

fice  of  other  characteristics.  o  I 


2NS43A  2N4I0A  2N47SA 


MiiHRum  CoWictof  VoS«|t 
Mi«mium  Cosiims  Eiwnw 
Cafftnl  CiM 

Mmmiimi  CiBictot  C«iloB  CMrwt 
(«  V.  -  4S  VoSt) 


Cf>Hto  Btoa  to  ksStSs  T(-13U 


EmiTTCR-TO-SASC  VOITaCC  (..tk) 


HIGH  BETA/MEDIUM  POWER  types 


. . .  currant  gain  of  40  minimum 

at  SOO  milliamps.  Typical  Mwer  gain  of  1000  into 
a  100  ohm  load  significantly  reduces  drive  power 
requirements.  When  used  in  conjunction  with 
small  signal  high  gain  types,  these  transistors  re¬ 
duce  the  number  of  components  needed  in  a  sys¬ 
tem  and,  hence,  the  overall  weight  and  volume. 
Ico  is  measured  at  maximum  rat^  collector  volt¬ 
age  at  150*C. 


rr«s 

ST40t4 

ST4045 

MtoBnum  DC  BaU  •  40a(  1. 

500 

200 

ma 

MaiRnitai  CsBactw  VglU(t 

60 

60 

Volts 

Powtf  OKsitation  (I00*C.  Iraa  aw) 

6 

.6 

Witt 

PeoM  Dttiipaiiaa 
(|00*C.  iUid  h«ai  flnk  atoyaliai) 

S 

5 

Wltt^ 

TrpSial  CaHtetOf  Salatatiofl  VoMaft 
((9  apaciliad  ciirrtal) 

3 

1.5 

Volts 

Cswatott  Bata  to  BaHatta  n-l3S9 


- — 1 

^  i 

1 

1 

^  i 

ST4044 

t25«0 

i 

D 

1 

j 

90  100  200  X»  400  900 
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It’s  System  Performance  that  counts  most  in  vi¬ 
bration  testing. 

Whole  purpose  of  a  vibration  test  system,  large 
or  little,  is  to  subject  specimens  to  motions  that 
_  simulate  service  conditions  as  closely  as  possible. 
Such  motion  gives  you  reliable  information  on 
vibratory  response  and  performance  of  struc¬ 
tures,  products,  components.  It  helps  reduce  risk 
of  malfunction  or  failures  in  the  held. 

But  many  factors  contribute  to  this  motion. 
Among  them:  force  output  and  characteristics 
of  the  exciter;  ample  and  undistorted  power  sup¬ 
ply  to  meet  all  shaker-plus-specimen  load 
relationships;  meticulous  matching  of  compon¬ 
ents  in  the  entire  system  from  input  signal  to 
output  at  the  shaker  table. 

INTECMTED  SYSTEM  OFFERS  OPTIMUM  RESULTS 

As  the  manufacturer  of  complete  systems,  MB 
intimately  knows  the  operational  needs  of  shaker, 
builds  amplifiers  and  controls  around  those  needs. 
Elach  MB  system  is  integrated  toward  the  highly 


desired  end  result  .  .  .  delivering  optimum  per¬ 
formance  at  the  shaker  table  for  present  and 
future  needs. 

The  largest  field  service  organization  in  vi¬ 
bration  testing  is  ready  to  help  you  achieve  that 
result.  For  latest  information,  call  on  MB. 


RICH  FORCE  MON  PERFORMANCE  SYSTEM 

Shown  above  it  a  typical  MB  test  tystem.  It  in* 
eludes  a  Model  C70  7000  pound  force  vibration 
exciter  fit  for  environmental  testing  chambers. 

The  MB  T996  amplifier  is  rated  at  50KVA  output 
and  can  handle  the  most  adverse  reactive  shaker 
loads  for  broad  band  sine  wave  and  random  motion 
testing.  The  T68MC  control  console  it  easy  to  use, 
also  provides  automatically  cycled  testing.  The  T88 
console  expands  tystem  for  complex  motion  work. 

Send  for  Bulletin  470  which  gives  detailed  speci¬ 
fications  on  the  high  performance  available  from 
this  system;  and  from  others  to  25.000  pounds  force. 


largest  producer  of  complete  systems  for  vibration  testing 


MB  manufacturing  company 

A  Division  of  T extron  Inc. 


1075  Sfat«  Str««t 
N«w  Havtn  11,  Conn. 
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high  performance  table  motion 


MB- designed  vibration 

test  systems  give 
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GENERAL^  ELECTRIC 

TUBE  DESIGN  MEWS 


fROM  THE  RECIIVINO  TUtE  DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY 


New  Fast,  Sure  G-E  Impulse  Test  Method  Safeguards 
5*Star  Tube  Performance  under  Vibration  Conditions 


IMPULSE-TESTING  G-E  SUBMINIATURES.  R.  W.  Fiald,  Manogar,  Finished  Tuba  Quality  Con¬ 
trol,  Ganarol  Electric  Owensboro  tube  plonts,  watches  test  operator  take  peak  and  integrated 
output  readings  os  5-Star  6111's  are  tapped  by  pendulum  (circle).  To  assure  occurota  read- 
•ngs,  the  meter  pointers  remoin  in  indicating  position  until  operator  presses  the  reset  button. 


For  6829  5-Star  Twin  Triode:  Most  Advanced 
General-Purpose  MIL  Tube  Spec  Ever  Written! 


Thirty-nine  MIL-spec  performance 
tests  for  General  Electric’s  6829  mili¬ 
tary  tube  are  followetl  by  seven  dif¬ 
ferent  life  tests.  Important  among 
these  is  a  special  cut-off  life  test  to 
assure  emission  capabilities  after  long 
|>eriods  of  cut-off  ojteration. 

Other  682*.)  MlL-spec  life  tests 
cover:  100-hour  survival  rate,  heater 
cycling,  and  a  stability  check  for 
early-life  variations  in  tube  charac¬ 
teristics;  also  long-term  reliability 
tests  conductecl  under  Class-A,  zero- 
bias,  and  pulse  c«»n(litions. 

Proved  by  these  stringent  fac.tory 
tests.  General  Electric  5-Star  682*)'s 


are  going  into  circuits  that  demand 
the  utmost  in  tube  reliability. 

The  682*.)  has  high  perveance;  uni¬ 
form.  controlled  cut-off;  high  mu  and 
high  transcon<luctance.  These  custom- 
fit  the  tube  for  use  as  a  counter  in 
computers,  or  as  a  line  or  core  driver 
in  cathode-follower  circuits. 

In  addition,  the  versatile  682*)  is 
directly  suited  to  amplifier  or  pulse- 
generator  applications  in  militar\ 
controls,  communicatiems  equipment, 
and  dete<  tion  systems.  Ask  any  Gen¬ 
eral  Electric  Receiving  Tube  Depart¬ 
ment  office  listed  on  the  following 
page  for  additional  information! 


Rapidly  being  applied  to  .5-Star 
Tubes  —  miniatures  and  subminia¬ 
tures — General  Electric’s  new  impulse 
test  method  for  measuring  vibrational 
output  gives  a  lower-noise  tube  in 
military  applications  where  shock 
and  vibration  are  definite  hazards. 

Missile  circuits,  for  example,  may 
incur  any  one  of  three  kinds  of 
vibration  —  impulse,  random,  and 
|)erifKlic.  All  three  can  result  in  tube 
resonance  and  variations  in  output. 

In  order  to  weed  out  those  tubes 
w  ith  high  output  variations  caused  by 
vibration.  General  Electric  tube  engi¬ 
neers  develt>ped  a  new,  fast,  and  posi¬ 
tive  method  of  impulse-testing  which 
interprets  tube  output  in  terms  of 
both  |)eak  and  integrated  values.  In- 
tegratetl  output  figures  have  a  close 
correlation  to  swept-frequency  test 
results  ( see  chart  below  t . 

G.E.’s  test  thus  protects  against 
periodic  and  random,  as  well  as  im¬ 
pulse-type,  vibration,  insofar  as  these 
conditions  affect  tube  performance. 


Showing  Close  Correlation  Between 
Impulse  and  Swept-Frequency  Tests 


Horizontal:  integrated  output  of  im¬ 
pulse  excitation,  in  microvolt-seconds. 
Vertical:  swept-frequency  vibration 
(100  to  10,(HK)  CPS,  10  G  peak  ac¬ 
celeration),  max  output  in  peak-to- 
f)eak  millivolts.  Tube  tested.  Type 
W)21.  10  sections.  E(:6.3  v,  Ej,:100  v, 
R^:150  ohms.  R|:10,000  ohms. 


Tear  off  and  keep  this  sheet  for  referenie.  It  contains  useful  tube-application  data, 


TO  MINIMIZE  TV  DISTORTION,  ALLOW  FOR  VIDEO  REFERENCE  SHIFT! 


Avoid  White  Compression  and  Other  Picture  Faults 
hy  Designing  for  a  Video-Amplifier  Grid  Voltage 
Range  in  Excess  of  Peak-to-Peak  Drive! 


Study  of  the  diagram  at  right  will  show  how'  essential  it  is 
for  the  television  designer  to  provide  a  linear  transfer 
characteristic  with  significantly  greater  dynamic  range 
than  apparently  is  required  for  a  given  peak-to-peak  video¬ 
detector  output.  This  applies  when  AC  coupling  is  used 
between  video  detector  and  video  amplifier. 

In  order  to  include  the  two  extremes  of  the  picture  tone 
scale — a  predominantly  white  screen  image  or  a  predom¬ 
inantly  black  image — the  grid-voltage  swing  called  for  is 
approximately  1.6  times  that  of  the  peak-to-f>eak  detector- 
output  voltage. 

These  two  picture  extremes  are  not  commonly  encoun¬ 
tered  in  home  set  operation.  However,  their  existence  shows 
that  a  safety  factor  should  be  used  when  choosing  video¬ 
amplifier  tubes  or  establishing  detector  level,  in  order  to 
assure  good  picture  reproduction  over  a  wide  range  of 
image  content.  The  amount  of  safety  factor  will  depend 
on  the  degree  of  compromise  chosen  by  the  designer.  A  fac¬ 
tor  between  1.24  and  1.4  times  the  detector-output  voltage 
might  be  considered  practical. 

Tube  Characteristics  Vital— Select  the  Right  Type! 

Depending  on  individual  circuit  requirements,  the  TV  de¬ 
signer  should  carefully  consider  a  video-amplifier  tube’s 
cut-off  characteristics  and  amplification  factor  insofar  as 
these  affe<  t  the  tube’s  ability  to  cover  the  full  desired  grid- 
voltage  range  efficiently. 

General  Electric’s  wide  selection  of  video-amplifier  tyjjes 
helps  the  designer  choose  exactly  the  right  tube  for  his 
circuit.  Among  G-E  types  are  the  popular  6AU8-A  .  .  . 
6  8AW8-A . . .  6/8CX8 . . .  6  8EB8 . . .  12BY7-A.  Ask  any  G-E 
receiving  tube  office  below  for  expert  application  counsel! 


Curve  at  left  ploi.s  plate 
voltage  (vertical  axis) 
against  grid  voltage 
(horizontal  axis)  for 
a  video-amplifier  tube 
with  typical  plate  load. 

Outer  vertical  lines 
show  extremes  within 
which  constant  peak- 
to-peak  drive  shifts. 
Middle  line  represents 
hias  with  no  signal. 


Average  picture:  mixed 
blacks,  grays  and 
whites.  Waveform  rep¬ 
resents  one  horizontal 
scan  line. 


S  an  line  h»r  a  predomi¬ 
nantly  white  picture, 
with  vertical  black  bar 
at  center. 


S'an  line  for  a  predomi¬ 
nantly  black  picture, 
with  vertical  white  bar 
at  center. 


For  fvrHier  information,  phone  nearest  office  of  the  G-B  Receiving  Tube  Department  below: 

EASTERN  REGION  CENTRAL  REGION  WESTERN  REGION 

200  Moin  Avenue,  Clifton,  New  Jeney  3800  North  Milwaukee  Avenue 

Phonet:  (Clifton)  GRegory  3-6387  Chicago  4),  lllinoii 

(N.Y.C.)  Whconvin  7-4065,  6,  7,  8  Phone:  SPHng  7-1600 


1 1840  Weit  Olympic  Boulevard 
lot  Angelet  64,  California 
Phonet!  GRonite  9-7765;  BRodthow  2-8566 


Tigress  k  Our  Most  Important  Ptoduct 

GENERAL^ELECTRIC 


Ucinite 


6  timM  •nlorgement 


Miniature  Banana  Pins 


Heavy  resistance  to  torque  is  a  big  feature  of  Ucinite  miniature  banana 
pins.  The  springs  are  mechanical^  riveted  over  and  the  large  area 
around  the  tip  of  the  pin  is  bonded  by  solder. 

Pins  are  available  in  a  variety  of  types,  for  assembly  by  staking . . . 
with  nuts  and  washers . . .  with  soldered  tails . . .  with  multiple  plug-in 
features.  Springs  are  designed  to  fit  .093  sockets. 

Built  to  withstand  rough  usage,  Ucinite  miniature  banana  pins  are 
available  in  cadmium,  silver  or  gold  plate. 

For  further  information,  call  your  nearest  United -Carr  representative 
or  write  directly  to  us. 


i  The 

UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  United*Carr  Fastener  Corp. 


SpmetalittM  in 

ELBCmiCAl.  ASSEMBLIES* 


RADIO  AND  AUTOMOTIVE 
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High  temperature  tantalum  capacitors,  pioneered  by  Mallory 
for  — 55  to  +200°C  service,  include  special  designs  for  extreme 
acceleration.  Newest  types,  such  as  the  M2,  TAP2  and  others, 
are  even  smaller  in  size— ideal  for  miniaturized  missile-borne 
telemetering  circuits.  Mallory  also  manufactures  a  complete 
line  of  subminiature  and  solid  electrolyte  tantalum  capacitors. 


Sub-atsomblios  mado  to  ordor,  in  Mallory’s  Electronic  A.ssem* 
bly  Department,  Frankfort,  Indiana,  receive  the  attention  of  a 
skilled  staff  well  experienced  in  every  pha.se  of  circuit  research, 
component  development,  a.ssembly  and  testing.  Now  qualified 
under  the  U.S.  Army  Simal  Corps  Reduced  In.spection  Quality 
Assurance  Plan  (RIQAP),  this  Mallory  department  is  ready  to 
undertake  production  of  single  units  or  complete  systems. 


For  Greater  Reliability... 


Miniaturization  in  power  supplies  for  rocket-borne  instrumen¬ 
tation  gains  further  impetus  from  two  new  Mallory  develop¬ 
ments.  All-transistor  power  supply  gives  exceptional 
compactness,  ruggedness  and  reliability  .  . .  high  conversion 
efficiency.  New  Series  1900  miniature  vibrator,  only  1*^''  long 
and  l}/2  ounces  in  weight,  uses  new  design  concepts  to  give 
extreme  resistance  to  shock  and  vibration. 


Now  high  tompwaturo  miniature  wirowound  control  .  .  .  only 
in  diameter,  is  designed  for  ambient  temperatures  of  200° C 
and  up.  It  has  exceptionally  high  power  dis.sipation  for  its  size- 
rated  5  watts  at  145°C.  Control  is  gold  plated  to  a.s.sure  maximum 
shelf  life,  resistance  to  corro.sion  and  high  heat  transfer.  Easily 
adaptable  to  hermetically  sealed  mounting. 
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Big  news  in  silicon  rocfifiors  is  the 

complete  line  offered  by  Mallory.  Now 
available  in  top-hat,  plue-in  and  stud- 
mounting  tvpes.  Extrem^y  low  reverse 
current  and  forward  voltage  drop  char¬ 
acteristics— exceeds  military  humidity 
tests.  Extended  line  includes  new  com¬ 
mercial  encapsulated  type  T  with  hi^h 
performance  and  reliability  characteruH 
tics  at  low  industrial  prices. 


I 


•  ••  in  Missile  Guidance  Systems 

MALLORY  Components  and  Services 


In  today’s  accelerated  defense  programs,  elec¬ 
tronic  missile  guidance  systems  need  an  extra 
measure  of  dependability  in  order  to  perform  a 
critical  service  at  a  precise  moment.  You  can 
build  this  extra  dependability  into  research  cir¬ 
cuits,  prototypes  and  production  models— when 
you  specify  Mallory  precision-made  components. 

When  your  problems  are  new  or  unusual,  you  can 
get  expert  assistance  from  the  experienced 
Mallory  application  engineering  team.  Because 
of  the  wide  range  of  components  we  supply,  you 


can  count  on  us  for  engineering  consultation  not 
only  on  component  design  and  application,  but 
also  in  other  important  areas  such  as  contact 
metallurgy  and  sub-assembly  manufacturing. 

Shown  here  are  just  a  few  of  the  Mallory  products 
and  services  that  can  help  put  peak  reliability  in 
your  missile  guidance  circuitry.  It  will  pay  you 
to  check  your  needs  against  the  broad  Mallory 
line.  Write  today  for  a  consultation  on  your  spe¬ 
cific  projects.  For  prompt  delivery  of  stock  com¬ 
ponents,  call  on  your  nearby  Mallory  distributor. 


Scrvlnf  Indiltlry  wHh  Th«««  fredwctai 

f|««lr«Hl*ck«nical — Reiittori  •  Switchat  •  Tuning  Davkas  •  Vibrators 
ilacirachamical  — Capacitors  •  Marcury  and  Zinc-Carbon  Battarlas 
Malallurgical  —  Contacts  •  Special  Metals  •  Welding  Materials 

forts  distributors  in  all  major  cities  stock  MaUory 
standard  components  for  yovr  conronience. 


Expect  more .  •  •  get  more  from 
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SCLENIUM  RCCTtrtCJI  STACKS 


YOUR  1958  BUYING  GUIDE 


TO  SEMICONDUCTOR 


A  PARTIAL  LISTING  OF  INTERNATIONAL 

...THE  MOST  EXTENSIVE  ff""' 


ELECTRONIC  TYPES 


POR  INDUSTRIAL  AND  MILITARY  APPLICATIONS 


LOW 

CURRENT 

TYPES 


i«iiici:4itPiv.ii9t«7MM.  tniiict:  itfiM  Mimic 

Lo«r  forwspd  vohsilp  drop  End  \am  leskECe  TIie  widEPt  mnpE  in  tbs  iadwEtry!  Dwicnpd  for  SD-900.  A  hEraMCicsUy  MEbd.  Ell-sMldEd  M-  Semtemp*$  tmEll  iter,  Ught  wvlgid.  kifli  frUs- 
cbEfEcAgrbticE  mEke  tkk  Aerirs  idrsl  for  e  wide  Itedio.  TptoYieioa.  TV  booBtor,  UHF  eonvertor  boa  juartioB  rorttdor  oAertnf  wsmiawn  rsliE>  bUitv  Eiwl  low  power  rtqsifeinefitt  woke  II 
VEtiely  of  power  EppUcstionf.  For  detoik  re>  and  MporwMalEl  applieEiioaE.  Input  roliagE  Mlity  in  tko  kigh  tEmporEluroo  oncouMorod  mi  IdoEi  for  EutomEtie  frequency  control,  fre* 
queft  CnMo^  C-49f,  (26  volt  oeU*):  CoWeUe  frooi  2S  to  166  voIIe  AC  End  up.  uC  output  TV  EpplkstianE.  Pigtsil  leodo  elimtnEle  the  queney  modolEtion  o«cillElor«  end  filter 
8U1M,  (45  to  52  vohi  per  cell)  Ena  lolbthi  curroot  50  to  1 JOO  MA.  Wrilo  Epplkstm  need  mt  brncketE.  blocfcE.  etc..  Eimplify  inEtnl  network!.  All-welded  kermeltcElly  leEled. 
SiuiSl,  on  hi|^  carreot  dmeity  crib.  mformotion.  iollEtiE  HUt^A  lotioa.  For  compiet!  dstn:  Cornua  foetory.  tkock-prool  kouEing.  fteqocEt  toWethi 


•atkigt:  166  to  Mi  PIV,  ip  M  Mi  M.  M  to  6M  volts  m  •  2M  to  7M  M. 

%wctficEUy  dEEignod  lor  miaale  «uf  Eubome  An  EntEonive  line  ol  Eiliooa  power  diodEE  for 
oquipaEat  EppUcEtaons  wbere  minioturitntioo  militEry  and  induatrini  applicatMaa  (eaninng 
and  raltabth^  am  prioM  lacSor«.  Hanneti-  aU-weidid,  hermEtacaUy EEoledconatructtoa.  All 
cally  BEKled.  EU  weldEd.  pigtaU  lend  ooaotnic>  itieignEd  and  mamdactumd  to  meet  ttw  BBoet 
tioa.  MEDufncturad  to  meat  the  omoC  rigid  asil-  rigid  EEditary  raquiraaMotE.  For  ialonnatKia 
Uary  mguifiuiwito.  Raquaat  OattaHn  M-M6  oa  typaa  for  your  EppticatAon  CEutaa  Onaory 


•Oltogs:  M  to  6M  foils  itv  •  Mi  ao.  to  I  Mi-  tottogs:  M  tO  1M  VOMS  •  IMnO  tO  II  M. 

Induatrini  and  military  typaa  includti^  the  Idaal  eompenania  for  bias  aupplwa.  aanadiva 
IN263.  1N2&4  and  1N2&6.  Stud  momMad.  bar  mUya.  computara  ala.  Higk  raaMtaaea.  (10 
matiealty  aaalad. all  wsfdiJ  oonatruetMa. Opar  mapabim  and  higher  at  >10  valtai .  Eneallant 
Etiiw  taaiparEtum  mitoa  -^*0  to  -pliO^C.  hnEsr  forward chEfnetoriatkE.  EEtmaiEly  annil. 
Daiigwatl  and  ■^ndErliMod  to  maat  meal  low  m  aoat.  Encapauintod  to  maial  Ed%«rm 
rigid  military  spacMcEtieuE.  Mlatto  M-IMC  anvtronmanUl  antrunii  Specify  lEiidu  lO-lt. 


NICH  VOiTAfil  SILICON  fOWEV  DIODES  ■  HICH  VOITACE  SILICON  CAKTEIOCE  RECTiriEtS  ■  SELENIUM  HICN  VOLTACE  CAKTRIOfiC  tfCTiriEtS  ■  SPECIAL  NICN  VOLTAIC  TTVIS 


Etun^  military  PaEignad  for  hM^bfo  indiolinbility  in  half-  !•  « 


IIMor  M  mm  vofts  m  •  IMtOfMM.  iMofS;  tSMto  fi,MM  iilU  m  #  M  toOMt.  tMogs:  M  to  2MM  voNs  •  iJ  to  IM  M. 
Throe  typaa  avnilobla.  ifarmoticolly  oonlod.  Eapacinlly  euitod  for  nuniatunjad  military  PaEignad  for  loag  lifa  and  mli 
pigtail  coaatructioo.  Style  d  rotod  nt  600  to  aqiiipmmtwhamoptiinqmfaliabUityieoprima  wave.  %ultA^  daohfar,  brtdp*. 

1000  vollB  PIV  nt  12B  mn.  Mtotin  M*1Mi  fnetor.  Standard  typaa  for  normal  coovactioo  auEto,  and  i-phoaa  drauit  t) 

Styiaa  K  and  L  with  PIV  ratinga  fram  600  to  eooliag  and  high  currant  typaa  for  forced  air  cnrtrfdgaa  and  bacmaCkaity  aan 
MOO  uoits  at  100  ma.  dc  output  current  are  or  oil  cooling.  Harmatically  aaalad,  matalUnad  abto.  (toaratmg  taniparaluia  ra 


•ottagi  ItM  Mbs  m  « I  Aapo. 


il— iollada  66-167.  earamie  houaing.  Raquaat  iaiiatia  66-226 


_ _ ^  niuatratad  ehovi  b  a  typieal  ractiiar  of  ad- 

"TT.  — ^  y  vMtad  daifB  pndiiMd  W  MsMtioiMl  Rm- 
I  FWootic  Co^imlSoB  (or  wUtory  an>lK>l»a. 

•Mi  hoiMoHrolly  Md«i  lyiioo  ovul  d.u  on  nuKluod  dlkM  hir 

Mmc  lompmiura  roa«o:  -m*C  lo  moBy  olaadofd  vocaoM  taba  awy  bo  oKoimJ 


a.  Operating  tamg 
,00*C.  For^atoib 


apacify  tallatoi  N-2. 


’  Military  Produeto  Dapnrttomt. 


International 

EXECUTIVE  OFFICES:  EL  SEGUNDO,  CALIF. 

The  World's  Largest  Supplier  of  Industrial  Metallic  Rectifiers  •  Selenium  •  Germanium  •  Silicon 


HIGH 

VOLTAGE 

TYPES 


I 


ECTIFIERS  FOR  ALL  DC  R  E  Q  U  I  R  E  M  E  NTS. . .  FR  O  M  MICROWATTS  TO  MEGAWATTS  I 


RECTIFIER  CORPORATION  PRODUCTS 
LINE  OF  QUALITY  RECTIFIERS  ON  EARTH! 

All  designed  and  manufactured  to  meet  the  most  rigid  military  requirements! 


POWER  TYPES 


FOR  INDUSTRIAL  AND  MILITARY  APRLICATIONS 


MEDIUM 

CURRENT 

TYPES 


\  iwrtiwi  fiM  It  f  tC  MNtit 

•tariu  csfMMAt  si  hsfms<icslty  «slsd 


CsMBSfvslivsIy  rsisd  to  ptOYMis  s  aufaslaMisl 


■attoc:  M  It  Mt  Vito  PfV  •  »  It  4S  Aapt. 

A^anesd  csfssritc  IsciHiiqiMS  saMnag  ssoai 


IMnciMMi  4mi4m  mounlsii  on  cDfi|isr  cdoImc  nMr  factor  in  toih»(nai  rrr***^*****^  Har-  ^  tbaraial  cfearactonataca  and  mada 
> Macfcad  to  airluda  Ih*  intowviRwactiuiSi  mCmIIv  — *— *  all-ws^d  om  f— tomrlingi  atotolity  afa  oasd  m  tha  pfpductiOQ  si 
raqutfsd  lor  afMnAc  nmala.  Junction  ral  pfssidaa  raliabitHy  osor  a  long  lifa.  Typaa  highly  istiaMa.  bannatiealty  ■■alad  vac 
l.tt  amp*  IX  sutpuC  TO  to  360  AC  availaMa  in  a  wula  Yoltaga  ranga.  For  dataila  loraiiliUryorindualnalapp>bcatiaaa.Fo 
i  wolu  mm  ttouuaal  Matin  M>19FA  Canton  Mary.  ptoia  tochntoaJ  toU.  toquaat  ■■Mitla  » 


■attagt:  M  It  Mi  vtto  FtV  •  40  It  1M 
An  aalanotva  aanaa  ol  ataodard  and  tosaraa 
polanty  typaa.  Optimal  mounting  baaaa  in> 
eluding  mnchina  thiaad  and  pips  tfaiaad  typaa, 
Machma  thiaad  bans  typaa:  laltotto 
Pips  Ihraad  baaa  typaa.  •allatln  M*301« 
Cwnplato  aCach  aaaatoliliii:  Matin  S0.409 


rv.n  -  rs  af  htiiattiiaUy  ■aalaJ  jimctian diodaa  _ 

rr  ...tfH  analamtoamarcoppareonliag  fina. 

to  mrtoda  tha  totoroaanactntoi  latjuirad  ORw  c 
tri.'  ^arlOc  ctmiila.  Jimrtion  ratingw  46  to  180  oenatnir 
Btopa  a<araga  UC.  Wnia  lor  appncaiMn  data.  Ida  and 


u  MItMvttom  •  71  ItaotM-  a^iii  atoto***uAMi  •  ■ttatMamna  Itliagfc  •••  tototfsa  •  » It  M  valla  ran 

rd  Md  rmrtm  poUnly  lypn  <dbNd  la  .  _ _ '  Higll  caiMcil;  jonctiona 

■  ol  aMdum  Ihfnd  aad  p^i.  thmd  nMjliMn  w  indMit^  DC  po»«r  hi«h<wr«»t.  Im.  voltea*  «l«ctrocbMiMC«l 

"•  Coin|it.«»  laMhliii  ■  all  hi.  nlleriplnw  bulhtin  .vaiteM.  m:  Air  cnoM,  tbmm  hMnwticaUy 

omAgmlMa.  limt  momiiattm  Rua.d  £2Lhi  C.M*  IM  raH  cdkl .  juaernn.  provid.  dhciaiCT  to  98.5%. 

rtwi  Hid  iHHlHlic  H.lin(  tamum  hind  t4S  i.  98  mIH  pH  aU)  pad  MMa  MUISl,  Cmt  dumnun  .ifloU  houHiic  .fcet.  naii 
<  rakaMlIy.  Aak  tor  8.8.rl»  M.1M  .■  kwh  currHH  dmmily  emUt.  mtam  hMl  UHHtor.  Fw  dHaito  CiH.it  Phtht. 


I  hMl  UHHtor.  Fw  dtoail.  CiH.it  P.it»ry. 


Rectifier  Corn. 


SPECIAL 
SEMI¬ 
CONDUCTOR 
1  DEVICES 


Ciplito  MTlM  to  *C  ad  K  Ippa.  ttotoft:  toai  888  adiHtoto  M  18  Mttt  ^  J8i%*t  *****  '**■*  **  «***"  •■*  atotoi 

f>iH»nirl  to  tonunal*  uaa(  mtd  iniHa  A  goiwpi.li  nriH  to  8  lypa  Mimatur.  .todi.  ErliHwIy  pracH.  unito  tor  po—t  iwppliH  .ad  Stof  dowHatiod  otob  ■vwil.M.  to  i 
mrom  Ih.  oowUcto  to  ntoy*.  HrilclH.,  toe.  jiHctiow  lypto.  iwtolipl.  juactiow  lypn  hmI  voitod*  Hxira..  THwpmtur.  lyinpHii.lirl  tor  ciHtowi  hw.  nouwud  or  oww* 
A  eoaptou  Mrto.  tw  .scb  of  (hroo  booic  doobl.  .wod.  wwito.  7S0  aulbwotl  Hid  I  «ott  aetohal  Hbbilily  owr  ■  lHwp.r«tui»  rawdo  to  dMail.  ow  md.  Htoctiow  to  ah 
lypa:  diod.  lypo.  cortndi*  typ.  Hto  ha  lypa  8»8.ilw  98.MI,  8.6  Hto  10  wmtt  lypa.  troa -66*C  to  +  iao*C.  MHHdKtaad  a  onto-  iQiuad  todlitl.  PC  ddd.  Silicoa  < 
atoicoUy  aatod  lypa  tor  mihanto  apph.  8oMoito  t8.MX  Mtotipto  j—cliow  6  woU  8w  aoto  r^id  miliuiy  raqumniu.  Typa  moaitod  aid  iiaiiuioii.d  lypa  i 
attow.  For  ooaplMo  dolo:  loMiito  da.|ftoA  lypa.  SR.IBS.  Dodbl.  aaod.  typa  SR.2S4  IN430.  IN430A,  IN430B.  doMotto  18.99*  to  loctiwicwl  itotoil-a*eify  8olto< 


OREGON  8-6281  •  CABLE  ADDRESS:  RECTUSA 


nw  VOMK  AaCA  omcc:  132  E.  70th  St.  TRaf8lgar  9-3330 

1ICAOO  AREA  Omet:  209  W.  Wackar  Dr.,  FRsnklin  2-3888 

iW  ENOLANO  AREA  OmCE:  17  Dunatar  St.,  Cambridga,  Mats.,  UNIvarsMy  4-6920 

MNSYLVANIA  AREA  OFRCE:  Suburban  Squara  Buildini,  Ardmora,  Pann.,  Midway  9-1428 


REPRESENTATIVES  THROUGHOUT  THE  WORLD 


SPERRY  INTRODUCES 


New  portable  radar  safety  meter 
for  survey  of  microwave  power  fields 


Like  many  technical  developments,  the 
high-power  microwave  systems  now 
coming  into  wide  military  use  present 
an  unexpected  problem.  Medical  and 
military  leaders  alike  are  concerned  with 
the  safety  of  personnel  working  with 
these  “super  radars**  which  generate 
tremendous  microwave  energy  fields 
in  their  transmitters  and  antennas. 

Current  information  indicates  the 
surest  methods  for  establishing  safe 
working  conditions  near  powerful 
microwave  devices  involve  survey 
measurements  of  microwave  power 
density  in  the  area.  But,  until  now, 
application  of  this  principle  has  been 
restricted  because  engineers  have 
lacked  suitable  portable  equipment  for 


making  these  measurements. 

As  a  leading  producer  of  advanced 
radar  systems,  Sperry  has  devoted 
extensive  research  to  the  problem  of 
assuring  safety  in  their  operation.  Re¬ 
sult  of  this  investigation  is  the  new 
Microwave  Power  Density  Meter. 
Weighing  only  6  pounds,  the  meter 
provides  a  simple  but  highly  accurate 
method  of  exploring  the  existence  of 
concentrated  energy  or  “hot  spots** 
close  by  high-power  microwave  anten¬ 
nas,  transmitter  tubes  and  plumbing. 
It  b  completely  portable  and  contains 
its  own  power  supply. 

Utilizing  the  presently  accepted  safe 
energy  level  of  10  mw/cm^,  tte  Sperry 
meter  quickly  registers  the  relative 


power  density  above  or  below  the  ac¬ 
ceptable  level.  The  meter  is  scaled  to 
read  in  mw/cm*.  A  single  knob  oper¬ 
ates  the  meter,  permitting  its  use  by 
nontechnical  personnel. 

If  you*d  like  more  information  about 
the  new  Sperry  Microwave  Power 
Density  Meter,  write  for  Microlino 
646  data  sheet. 


SPCMlir  MiemOWAVt  CLCCmOMfCS  COMPAMV.  CUARWATeR,  FLORIDA  ’DIVISION  OF  SRERRV  RAND  CORPORATION 
AMrttM  all InquIriM  to  Clearwater,  Florida,  or  Sperry  Qyroscope  ofticea  in  New  York  •  Cleveland’  New  Orleans  •  Los  Angeles  •  San  FratKisco  •  Seattle 


OINIRAL  SPICIPICATIONS 

Sperry 

646  Power  Density  Meter 

FREQUENCY  RANGESi  2700-3300  RK 
5200-5900  me 
8500-9600  me 

DETECTABLE  POWER  OENSITYi 

1  mw/sq.  cm.  to  20  mw/sq.  cm. 
POWER)  8-volt  mercury  battery. 


I 
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FROM  FAIRCHILD 


80  milli-micro-second  rise  time  with  2  watts  power  dis¬ 
sipation  at  25*  C.  This  speed  and  power  is  combined  with 
silicon’s  superior  high-temperature  reliability.  The  switch¬ 
ing  performance  that  this  affords  has  a  place  in  every 
advanced-circuit  evaluation  program. 

Double-diffused  mesa-type  construction  provides  mechan¬ 
ical  ruggedness  and  excellent  heat  dissipation  besides 
being  optimum  for  high-frequency  performance  (typical 
gain-bandwidth  product  80  Me).  This  type  is  under  intense 
development  everywhere.  Fairchild  has  it  in  production. 

Quantity  shipments  rtow  being  made  give  conclusive  proof 
of  the  capabilities  of  Fairchild's  staff  and  facilities.  We  can 
fill  your  orders  promptly.  You  can  start  immediately  on 
evaluation  and  building  of  complete  prototype  equipment. 
Gearing  to  your  future  production  needs,  Fairchild  will  have 
expanded  facilities  to  over  80,000  square  feet  by  early  '59. 

2NCfS  Mill  2Mt7  —  NPN  SILICON  TRANSISTOIIS 


GrMtIy  tnUrfed  photo 
of  Fairchild  2N696 
before  cappinc 


844  CHARLESTON  RD.  •  PALO  ALTO,  CALIF.  •  DA  6-6695 


Symbal 

Specificatiaa 

Rathit 

ClMractaristics 

Tast  Cenditioiis 

''CE 

Collector  to  Emitter 
voltafe  (2S*C.) 

40v 

••c 

Total  dissipatioii  at 
2S*C.  Case  temp. 

2  watts 

^FE 

O.C.  current  fain 

2N696— IS  min. 

Ip— ISOma 

2N697— 30  min. 

Vp— lOv 

**CS 

Collector  aaturatlon 

6a  typical 

iQ^lSOma 

resistance 

Small  sicnal  currant 

1()a  max. 

4  t^ical 

Ig^lSma 

lp»50ma 

hfe 

gain  at  f— 20Mc 

Vp-lOv 
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First  polyester  high-temperature 
magnet  wire  in  full  range  of  sizes 


formance  and  reliability  from  smaller  and  smaller 
equipment  operating  at  higher  and  higher  tem¬ 
peratures. 

As  a  polyester  magnet  wire,  Anatherm  can  be 
used  equally  successfully  at  any  “hottest-spot”  tem¬ 
peratures  over  the  range  of  105°C  to  155°C.  If 
you’re  on  the  spot  about  high-temperature  magnet 
wire,  ask  the  Man  from  Anaconda  about  Anatherm. 


Anatherm,  Anaconda’s  Class  155°C  polyester  film- 
coated  magnet  wire  is  now  available  in  single, 
heavy,  triple  and  quadruple  grades  of  round  wires 
(sizes  8  through  46)  and  in  a  full  range  of  sizes  of 
squares  and  rectangulars.  This  is  the  first  time  a 
complete  range  of  sizes  and  shapes  has  been  offered 
in  this  type  wire. 

Fully  tested  for  use  at  temperatures  up  to  155°C, 
Anathenn  was  also  the  first  film-coated  wire  to  meet 
the  newly  adopted  AIEE  155°C  (Class  F)  rating. 

Anatherm  gives  you  greater  thennal  stability- 
plus  excellent  abrasion-resistance,  chemical  stabil¬ 
ity  and  dielectric  strength.  Thus  Anatherm  is  ideally 
suited  for  manufacturers  seeking  maximum  per¬ 


VVrite  for  free  Anatherm  technical  bulletin; 
Anaconda  Wire  &  Cable  Co.,  25  Broadway, 
New  York  4,  New  York. 


FROM  Anaconda" 

FOR  ANATHERM  MAGNET  WIRE 


FROM  ANACONDA... THIS  WIDE  VARIETY  OF  TOP-QUALITY  MAONET  WIRES 


nAIN  ENAMEL  |Clos$  A-105  C) 

low-cost  •r»om«l«d  moontt  wir« 


VITtOTEX  (Clots  S-130  C) 
gloss'insulotod,  high  hoot  roslstonco 


NYFOIM  (Closs  A-105  Cl 
high  rosistonco  to  winding  hazards 


ANALAC  (Class  A-105  C) 
sold«robi«  mogn«t  wiro 


EPOXY  (Closs  B-130C) 
oil-round  compatibility 
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MOOCl  DA-102  Wi4«-boi»d,  Iow-ImI 
Cbopp«r-f»obdti*d,  D^^fUtiol  DC  AmpfiHT 
wHK  v«ry  high  opM-loop  goin  . . .  uAporolMad 
stobAty,  high  co— won  mod«  »|WCtiow.  widg 
bond  width,  bvllotifi  10560} 


FULLY  TRANSISTORIZED 

NO  STEPPING  SWITCHES  •  NO  RELAYS 


TtANSICON  DATRAC.  lowott-cost,  fvtly  re« 
vertibiw  voltogo-dtgitol  conv^fter  ovo*lob(« 
onywhere  .  . .  ^Ily  tronsiitorizwd  ...  no  odfuft* 
iwonH  ...  up  to  25.000  conversion«/i«c.  onolog* 
•o-digitot;  up  to  100,000  digitot-to-onolog 
bulletin  95006 


A  VERSATILE  accurately  measures  both  re¬ 
sistances  and  AC-OC  voltages  and  counts  external  events, 
too!  Directly  drives  printers,  punches  and  memory  storage 
units  and  can  be  directly  used  as  a  bi-directional  tele¬ 
meter. 


•  FAST  less  than  2  millisecond  reading  time  ...  up 
to  100  completely  independent  measurements  per  second 
lor  ony  system  use. 


MODS.  I  DATRAC.  Stilt  highest  speed  voltogp* 
dtgttol  cOAvefter  on  the  morket  .  .  .  Kilty  re¬ 
versible  . .  .  permits  up  to  44.000  conversions/ 
sec. . . .  *0.05%  *  16  inost  signiKcont  bit  oc- 
curocy  ...  no  colibrotions  or  odiuthwents  re* 
qvired.  Bulletift  95607 


•  EASY  TO  READ  in  -line,  in -plane  visual 
display  . . .  lamp  life  up  to  10,000  hours  .  . .  numerals  1  '/s 
inch  high  . . .  automatic  indication  of  polarity,  decimal  point 
ond  mode  of  operation. 


True  dependability  ond  versatility  have  at  long  last  come 
to  digital  volt-ohm  meters  in  EPSCO’S  new  DVOM.  Fully 
transistorized . . .  adjustment-free ...  no  stepping  switches  or 
relays.  Provides  precise  numerical  measurement  of  AC-DC 
voltages,  resistances  .  .  .  lost,  accurate  visual  or  printed 
quality  control  data  .  .  .  high-speed  data  acquisition  for 
direct  print-out  or  storage  .  .  .  remote  indicotion  and  data 
transmission  over  o  single  line.  Compact,  lightweight,  port- 
oble  —  also  for  rack-mounting.  Write  for  Bulletin  95801, 
Epsco,  Inc.,  Equipment  Division,  588  Commonwealth  Ave., 
Boston  15,  Mass.;  in  the  West:  Epsco-West,  125  E. 
Orangethorpe  Ave.,  Anaheim,  California. 


DYKOR  H»gH-sp*«d  Phplp#l#ctric  Rp«l  A 
Strip  Pap*ftop«  Rpodprt.  Up  to  600  choroc- 
lert  p«r  second  .  .  .  lets  thon  2  millitec  ttort  ond 
Stop  timet . .  .oil  toM  state  reoding  heodt  ond 
gm^riert.  Bvlletint  95603  ond  95604 


DVOM  price 


Ask  for  a  demonstration. 


VR-607  Rrecittofi  Voboge  Reference  Soured* 
Certified  stondord  cells,  oil-immerted  ultro- 
Btoble  resistors  ond  high. gain  tfhopper* 
Btobiltzed  omplifiers  ervture  0.01%  obtoWto 
occurocy.  *111.112  volts  d-c  ronge  ...  0.1 
millivolts  resolution  down  to  zero  voitt  •  •  • 
0i0057o  stobility.  SulletiA  95606 


t 
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HIPERNAS  II 


A  new  concept  in  advanced  INERTIAL  NAVIGATION  SYSTEMS 

"/  I  \  \ 

Bell  has  outstanding  opportunities  for  experienced  engineers  and  scientists 
in  the  following  areas: 

•  Inertial  navigation  system  analysis  and  design 

•  Design  and  evaluation  of  gyros  and  accelerometers 

•  Airborne  digital  computer  application 

•  Inertial  test  equipment  development  and  design 

•  Transistorizing  of  analogue  and  pulse  circuitry 

•  Advanced  design  and  packaging 

Assignments  embrace  a  high  level  of  design  and  development  problems. 

Learn  about  the  personal  opportunities  and  unexcelled  benefits  now  available 
to  you  on  this  challenging  program.  Send  resume  of  your  qualifications  to: 

Supervisor  of  Engineering  Employment,  Dept.  H-55,  BELL  AIRCRAFT 
CORPORATION,  P.  O.  Box  One.  Buffalo  5,  New  York. 

Niagara  Frontier  Division 
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Products  tor  Design 


A  really  NEW  drafting  material 


Ozalid  DURATRACE 


superior  to  cloth  and  tracing  films 
—  at  far  less  cost  _ 


dZALiO 


Extremely  durable,  practically  ageless— that's  new  Ozalid 
Duratrace  drafting  film.  Duratrace  speeds  drafting  oper¬ 
ations,  insures  greater  accuracy  and  finer  prints.  Its  base 
is  MYLAR*  polyester  film— the  toughest  film  ever  made. 
It  can  be  used  under  all  climatic  conditions  and  will  still 
maintain  its  exceptionally  high-dimensional  stability. 

And  Duratrace  saves  you  money!  Not  only  will  it  out¬ 
perform  the  highest  quality,  moistureproof  pencil  trac¬ 
ing  cloths  in  every  respect— it  actually  costs  15%  to 
20%  Uss! 

HERE  ARE  A  FEW  OP  ITS  OUTSTANDING  ADVANTAGES: 

•  BAakes  drafting  easier,  improves  accuracy 

Duratrace  has  an  exclusive  new  fiber-free  matte  sur¬ 
face  that  takes  pencil  better  than  any  cloth  available. 
It  lets  you  use  hard  pencils  for  greater  accuracy, 
cleaner  drawings.  It  erases  easily  and  quickly  without 
smudging. 

•  Gives  you  better  prints,  faster 

The  very  high  translucency  of  Duratrace  means  faster 
copying  in  your  whiteprint  or  blueprint  machine- 


copies  with  maximum  contrast.  Duratrace  won’t 
stretch,  melt  or  peel  in  your  copying  machine.  Dis¬ 
tortion  of  drawings  is  ended. 

•  Stands  up  to  roug'hest  usages — indefinitely 

Easy  to  handle  and  file,  Duratrace  resists  wear  and 
tear— is  almost  ageless!  Its  fold  and  tear  strengths 
far  exceed  those  of  cloth,  most  other  films.  Duratrace 
can’t  fray,  become  “dog-eared,”  crack,  chip,  or  turn 
brittle.  It’s  nonyellowing  . . .  really  waterproof;  can 
be  filed  indefinitely,  without  deterioration! 

Why  not  test  this  advanced  new  drafting  material  and 
discover  fr"  yourself  its  many  advantages  and  applica¬ 
tions?  Just  mail  the  coupon  and  you  will  receive  free 
sample  and  price  information. 

*  #  D«  iSnt  PstpMlOT  Mm 


OZALID 
Dept.  L-11-7 

Johnson  City,  New  York 


Please  send  me  a  free  test  sample  of  Ozalid  duratrace. 
I  understand  there  is  no  obligation. 


I  Name. 


Company. 


I  Position. 


Address. 


A  Divtsion  of  General  Aniline  &  Film  Corporation 
In  Canada:  Hughes  Owens  Company,  Lid.,  Montreal 


State. 
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TRANSISTOR 


48  pages. ..16  sections/ 

I  —Introduction 
2— Transistor  Physics 


FUNDAMENTALS 
&  APPLICATIONS 


3—  Th*  PN  Junction 

4— Tho  PNP  S  NPN  Junction 
Transistor 

5— Tho  Point-Contact  Transistor 

6—  Transistor  Characteristics 

7—  Types  of  Transistors 
S— Transistor  Amplifiers 
9— Methods  of  Coupling 


Authoritative,  condensed  and  easy-to-read,  this  new  48-page  booklet  contains 
pertinent  diagrams,  schematics,  and  tables  of  important  technical  data— 
all  compiled  in  a  simplified  manner  for  busy  engineers  and  executives  who 
desire  to  broaden  their  knowledge  of  transistor  theory  and  practice. 

Three  quiz-pages  consisting  of  questions  and  answers  appear  at  the  end  of 
the  booklet  and  serve  as  a  valuable  summary  and  review. 

Now,  for  a  limited  time  only,  this  valuable  booklet  will  be  available  through 
your  authorized  RCA  Semiconductor  Products  Distributor.  See  him  today! 

Your  RCA  distributor  has  iti  (Form  #4737) 


10— Cain  Controls 
1 1  —Power  Amplifiers 
1 2— Oscillator  Circuits 
1 2— Power  Supplies 

I4r-Practical  Transistor 
Circuits 

IS— Transistor  Components 

1 4— Servicing  Transistor 
Circuits 


RADIO  CORPORATION  OF  AMERICA 

Semiconductor  Product* 

Harrison,  New  Jersey 
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Nitnr  iMlntM*  Fii|l||fil  Int  tiWiic  a  Mri  Wai 
taiw  ▼  fH  Mi#r  iptBlA  Mtf  rvtahi  tfetir 
tiatterty  at  caatiwww  ap 

to  1U*C.  Tkay  wlttHijf  kifkir  taaparatofa  iar 
iaranaafaetartof  pnji^ci  aritlwat  t«hnttt( 


TUBING  and  TAPE 


for  sharp  bends 
and  irregular 


—for  continuous  perform¬ 
ance  at  temperatures  up 
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HEAT 

RESISTANT 


[gr.^ 


^ISOIASTANE  is  SmSvo/s  ntw  tlsuSomtrst 
isotyMsstt  type  coating  for  Fibarglas  braid 
and  tap*.  Registration  pending. 


Natvar  Products 

•  Vafni>li*4  camkrk— (lalli  an4  tnpn 

•  Varnith«4  convai  mn4  4«<li 

•  Vainisk«4  *illi  and  te*<^l  '•T*" 

•  Varnititad— Silkan*  caatad  ribarflai 
a  Varnkhad  pmpen—r»ne  and  kraff 

a  Slal  tail  cambinatiant,  Abaflat  * 
a  Uaelai*  ihaalandlaea 
a  lialatlana*  thaat,  lapa,  Iwbinf 
and  tiaavine 

a  Vinyl  caalad— varnkhad  Iwbinf 
and  tiaaving 

a  Eitrwdad  vinyl  Ivbing  and  laga 
a  StyraHaa*  ttaiibla  galyttyrana  toga 
a  lalrudad  idanlillcalian  markart 

Alii  tor  Catalog  No.  24 


Natvar  Isolastane  is  now  making  important  savings  possible.  It  makes  it  un> 
necessary  to  use  expensive  Class  H  materials  to  solve  temperature  problems 
during  the  manufacture  of  products  which  do  not  require  Class  H  rating. 


Isolastane  Is  outstanding  In  Its 


•  EiAsricirr  (ixTemiBiiiTr)  •  toughness  and  abrasion  resistance 

•  resistance  to  heat  •  WIT  DIELECTRIC  STRENGTH 

•  RESISTANCE  TO  CRAZING  AND  CRACKING  •  LOW  TEMPERATURE  fLeXIBIUTY 


RESISTANCE  TO  SOLVENTS, 
INCLUDING  THE  ASKARELS 


FUNGISTATIC  QUALITIES 


Fu//  technical  data  and  samples  are  available  on  request. 


NATTAR 


CORPORATION 


FOIMEIIY  THE  NATIONAl  VARNISHED  r R O 0 U C T S  C O R P O R AT  I O N 
lElEFHONE  CABLE  ADDRESS 

FULTON  B-SSOO  NATVAR:  RAHWAY,  N.  J. 

301  RANDOLPH  AVENUE  •  WOODBRIOGE.  NEW  JERSEY 


How  CDF  Di-Clad^ 


can  solve  your 
printed-circuit 
problems 


The  CDF  line  of  copper-clad  laminates  in  all  grades 
is  now  known  by  a  new  name — Di-Clad.  Di-Clad 
grades  meet  the  varying  needs  of  design,  production, 
and  operation  of  electronic  equipment.  Grades  other 
than  those  described  are  also  available. 


Di-Clad  28E.  For  high  mechanical  strength,  low 
moisture-absorption,  and  good  insulation  resistance, 
CDF  Di-Clad  laminates  of  epwxy  resin  laminated 
with  glass  fabric  offer  the  designer  a  strong,  reliable 
combination. 


Di-Oad  2350.  An  economy  paper-base  phenolic  grade  having  good  tensile, 
flexural,  compressive,  and  impact  strength.  Adequate  for  most  non-critical 
printed-circuit  applications.  Can  be  cold  punched  and  sheared  up  to  5/64 
of  an  inch  in  thickness. 


CONTINENTAL-DIAMOND  FIBRE 

A  SUUIDIAIV  or  TMI  COMPANY  •  NtWARK  1*.  Da. 


Di-Clad  112T.  A  Teflon*  glass-fabric  laminate  offer¬ 
ing  the  best  dielectric  properties  over  a  wide  tem- 
peratvu^  and  frequency  range. 


Send  us  your  requirements  and  let  our  engineers 
help  you  select  the  right  grade  for  your  application. 


fTrademark  of  Contiiiantal-DUiDond  Fibre  Corporatioo 
*Du  Pont  trademark  for  ita  tatrafluoroethylaDe  raain. 


BOND  STRENGTH— 0.0014"  foil  (lbs.  reqd 
to  separate  1"  width  of  foil  from  laminate) 


TYPICAL  Di-Clad  PROPERTY  VALUES 


MAXIMUM  CONTINUOUS  OPERATING 
r  TEMPERATURE  (Deg.  C.) 


i  DIELECTRIC  STRENGTH  (Maximum  roluge 
j  per  mil  for  1/16"  thickness) 


t  INSULATION  RESISTANCE  (Megohms)  96  I 
I  hrs.  at  35°C.  St  90%  RH  (ASTM  D257.  Pig.  3) 

j  DIELECTRIC  CONSTANT  10«  Cycles _ 

I  DISSIPATION  FACTOR  10*  Cycles 


ARC-RESISTANCE  (Seconds) 


TENSILE  STRENGTH  (psi.) 


FLEXURAL  STRENGTH  (psi.) 


IZOD  IMPACT  STRENGTH  edgewise 
(ft.  lbs.  per  inch  of  notch) 


COMPRESSIVE  STRENGTH  flatwise  (psi.) 


BASE  MATERIAL  OF  LAMINATE 


COLOR  OF  UNCLAD  LAMINATE 


Di-Oad  26 
(NEMA  XXXP) 


Di-Oad  2t 
(NEMA  XXXP) 


Di-Oad  2IE 
(NEMA  G-10) 


Di-Oad  I12T 
Teflon* 


62,000 

20,000 

Medium- weave, 
medium-weight 
glass  cloth 

Fine-weave, 
medium-weight 
glass  cloth 

All  these  sandard  grades  are  available  with  0.0014"  and  0.0028"  or  thicker  electrolytic  or  rolled  copper  foil  on  one  i 
surfaces.  Other  metal  foils  and  other  resio-and-base  combinations  can  be  supplied  on  special  order. 


*Do  Pont  Trademark 
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GENERAL  ELECTRIC 
TRANSISTOR  MANUAL 


Greatly  expanded  3rd  edition  contains 
latest  applications,  circuit  diagrams 
and  specifications 


Never  before  has  so  much  vital  information  about 
transistors  —  facts  you’ll  use  every  day  in  your  work  — 
been  gathered  between  the  covers  of  one  book! 

Whether  you're  looking  for  basic  infarmatian  like  how 
to  interpret  parameter  symbols,  or  are  about  to  design 
a  complex  switching  circuit,  you'll  find  what  yau  need  in 
General  Electric's  big  new  Transistor  Manual. 
Throughout  its  more  than  160  pages  are  described  the 
very  latest  advances  in  the  art  of  transistors  and  rectifiers. 
There  are  50%  more  pages  .  .  .  expanded  applicatians 
sections  including  new  Unijunction  Transistor  circuits  and 
transistor  switches,  including  Flip-Flop  Design  Procedures 
...  all  the  latest  G-E  transistor  specifications  ...  a  list 


of  over  175  new  Registered  JETEC  specs  with  inter¬ 
changeability  information  .  .  .  many  new  circuits,  .  .  . 
and  a  new  circuit  index  to  make  them  easy  to  find. 
There's  a  chapter  on  General  Electric's  revolutionary  new 
silicon  controlled  rectifier,  a  device  which  opens  up  whole 
new  fields  of  application  for  semiconductors,  but  is  still  so 
new  you  won't  find  it  in  any  other  reference. 

The  General  Electric  Transistor  Manual  is  already  the 
most  widely  used  book  in  the  transistor  field.  You  won’t 
want  to  miss  this  tremendously  improved  new  3rd  edition. 
Your  G-E  Tube  Distributor  has  copies  now,  or  mail  the 
coupon  on  the  reverse  side  with  one  dollar. 

Get  your  copy  from  your  G-E  Tube  Distributor,  or  mail 
coupon  on  back. 


MAIL  COUPON  TODAY! 


GENERALI^  ELECTRIC 


In  the  fabulous  field  of  semiconductors,  with  new  products  coming  onto  the 
market  almost  every  day,  there  is  on  urgent  and  continuing  need  for  sound, 
basic  information.  As  port  of  OPERATION  UPTURN,  we  offer  the  expanded 
new  3rd  edition  of  the  Transistor  Manual  in  the  hope  it  will  increase  un¬ 
derstanding  and  use  of  transistors  and  help  build  soles  and  jobs  in  '58. 


TABLE  OF  CONTENTS 

■ASIC  SEMICONDUCTOR  THEORY 
TRANSISTOR  CONSTRUCTION  TECHNIQUES 

Major  Poramatart 
Ractifiar  Construction 

■lASING 

■ASIC  AMPLIFIERS 

Singla  Stoga  Audio  Amplifar 

Two  Stoga  R-C  Couplad  Amplifiar 

Clast  B  Push-Pull  Output  Stogai 

Clou  A  Output  Stogas 

Clou  A  Drivar  Stogas 

Datign  Charts 

Amplifiar  Circuit  Diagrams 

HI-FI  CIRCUITS 
Praomplifiart 
Hybrid  Praomplifiar 
Tona  Controls 
Powar  Amplifiart 
Staraophonic  Topa  Systam 
Hi-Fi  Circuit  Diagrams 

RADIO  CIRCUITS 
Autodyna  Convartart 
IF  Amplifiart 

Automatic  Volume  Controls 
Raflax  Circuits 

Complata  Radio  Circuit  Diagrams 

UNIJUNCTION  TRANSISTOR  CIRCUITS  ' 
Theory  of  Operation 

Parometars  —  Definition  and  Maaturamonl 

Raloxation  Oscillator 

Sawtooth  Wave  Generator 

Multivibrator 

Hybrid  Multivibrator 

Relay  Delay 

TRANSISTOR  SWITCHES  ! 

Tamporature  Effects  on  Switching  Circuift 
Power  Dissipation 
Saturation 

Transient  Ratponta  Tima 
Flip-Flop  Datign  Procedures 
Triggering 

LOGIC 

■inory  Arithmetic 

TETRODE  TRANSISTORS 

SILICON  CONTROLLED  RECTIFIER 

POWER  SUPPLIES 
Circuits 

TRANSISTOR  SPECIFICATIONS 
How  to  Read  a  Specification  Sheet 
Explanation  of  Poromater  Symbols 
G-E  Transistor  Summbry 
G-E  Tronsistor  Specifications 
Registered  JETEC  Transistor  Types  with 
Interchongaobility  Information 
G-E  Outline  Drawings 

CIRCUIT  DIAGRAM  INDEX 
Notes  on  the  Circuit  Diagrams 

READING  LIST 


ccasso 


CITY. 


Uniformity  of  Tayior  Rolled  Copper-Clad  Laminates 
helps  prevent  shorts  in  printed  electronic  circuits 


Taylor  Rolled  Copper-Clad  Laminates  help  prevent  both 
shorts  and  open  circuits:  shorts  because  the  copper  is  free 
of  lead  inclusions;  open  circuits  because  the  metal  is  free 
of  pits  and  pinholes.  They  have  such  high  uniformity  that 
even  lines  only  0.002  in.  wide,  and  spaced  only  0.004  in. 
apart,  can  be  produced.  These  features  also  help  prevent 
resistance  buildup  and  other  faults  that  cause  failures  in 
radios,  television  sets,  and  other  electronic  devices  found 
in  the  home  and  industry. 

Production  control  at  Taylor  Fibre  Co.  is  responsible  for 
this  highly  uniform  printed  circuit  material.  Taylor  has 
devised  a  unique  method  of  bonding  high-purity  rolled 


•  il  ;  Actual  size  of  printed  circuit 

.  "  on  Taylor  Copper-Clad  Lami- 

mUm  note.  The  lines  are  only  0.002 

TATLOR  0.004  in.  apart. 

rilRE  CO. 


copper  to  the  base  laminate — and  keeping  it  securely  bonded 
even  under  severe  conditions  of  temperature,  humidity  and 
mechanical  stresses.  From  this  results  the  production  of 
printed  circuits  of  consistently  high  quality. 

This  is  only  one  of  the  many  Taylor  Fibre  Co.  products 
that  are  meeting  industry's  demands  for  improved  materials 
with  superior  performance  characteristics.  If  your  products 
require  laminated  plastics — in  basic  form  or  fabricated 
parts — contact  Taylor  Fibre  Co.,  Norristown  40,  Pa.  Our 
plants  at  Norristown,  Pa.,  and  La  Verne,  Calif.,  are  both 
fully  equipped  to  give  you  engineering  assistance  as  well  as 
quick  delivery  on  the  laminated  plastics  you  may  need. 


nSuAfr 

IAMINAT£0  PIASUCS  M  VULCANIZED  fIB 


VULCANIZED  FIBRE 
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"Designed  for  Application^'  •  (1 

extenuTe  Millrn  *'De«|ciicd  fcv  AppHeatinn''  line  of  oarUloerope*  and  arrea* 
•oriea  include*  fixe  inatnimentatkon  oactlloacopnu  mx  rack  mounted  haaic  oacillo- 
•oopca,  an  mauialed  indostrial  oacilloarope.  a  miniature  w>  netiroacope<^>actHoaeope, 
two  compa<n  rack  mounted  complete  oacilloecope*.  a  r*<^  mounted  baaic  oaciAo* 
acope  for  military  application*,  two  amplifier>*weepa,  and  a  phijt-in  power  aupply. 

INSTtUMINTATION  OSCILLOSCOPIS 

Miniatmised,  packaged  panel  mounting  cathode  ray  oaciiloacopea  deaigned  fiir  nae 
in  inatniroentatinn  in  place  of  conventicMial  ''pointer  type**  nnoxing  cnil  meter. 
Magnitude,  phaae  diaplacement,  wave  ahape.  etc.  are  readily  diaplayed. 

No.  90901  uaea  type  ICPl  fixed  fi>eua  one  inch  cathode  rav  tube.  x  2^^ 

panel.  Panel  bead  malchea  in  aiae  and  type  the  atandard  2^' Mfuare  meter*. 

No.  90911  uae*  Type  lEPl  cathode  ray  tube.  Balanced  deAection.  Blanking  in- 
put.  Sharp  focu*.  Panel  matchea  2"  square  meter*.  Flat  face  RCA  1^"  diameter 
tube. 

No.  90912  uae*  type  2BP1  two  inch  cathode  ray  tube.  3"  x  5"  panel.  Sharp  foetta. 
Good  sensitivity.  Accelerating  voltage  500  to  875  volt*.  Min.  contred  interaction. 
No.  90912-R  use*  type  3l'Pl  2Vi"  >  rectangular  cathode  ray  tube. 

No.  90913  use*  type  3XP1  3"  x  IH"  rectangular  cathode  ray  tube.  IH"  x 
useful  scan.  Vertical  sensitivity  33  volt*  d.r.  per  inch  at  2000  v.  accelerating. 

BASIC  OSCILLOSCOPIS 

Rack  mounted  inexpensive  hmtic  oscilloacopea  incimling  cathode  ray  tube  circuit, 
power  supply;  intensity,  focus,  and  centering  contrrda,  magnetic  shielding,  safety 
feature*,  switche*.  ete.  The  basic  o«cillo*copes  in  their  packaged  form  are  entirely 
adequate  for  many  laboratory  a*  well  as  industrial  and  coramunicatkm  use*. 

No.  90902  use*  type  2BP1  two  inch  cathode  ray  tube.  3^"  x  19"  panel.  Power 
supply  — ~  105-125  volts  60  cycle*.  Power  consumption  19  watts. 

No.  90902-M  —  Military  version  of  90902. 

No.  90903  uses  type  3KI*1  three  inch  cathode  ray  tube.  5)^^"  x  19"  panel.  Power 
supply  —  105-125  volts  —  60  cycles.  Power  consiimptirHi  —  19  watts. 

No,  90903-R  use*  type  3XP1  3"  x  1^"  rectangular  cathode  ray  tube.  2}^"  x  19" 
panel.  Power  supply  105-125  volts  — '  M  eycies. 

No.  90905  uses  type  51JP1  five  inch  cathode  ray  tube.  7"  x  19"  panel.  Power 
supply  105-125  volts  60  cycles.  Power  consumption  32  watts. 

So.  90905-B  uses  type  SAUPI  five  inch  fist  face  precisioo  tobu’ance  cathode  ray 
tube.  Power  supply  —  105-125  volts  —  60  cycles.  Power  consumption  —  35  watts. 


OBcilloBcopes  and  AecPRsorieB 

••  No.  909t^-R  uses  type  RI2fVI  x  2H"  rectangular  eatbode  ray  tube.  3Vi"  s 

o-  19"  panel. 

INDUSTKIAL  OSCIUOSCOPI 

y.  Suitable  for  use  in  factory,  laboratory,  and  the  field  for  design,  installation,  main¬ 

tenance,  and  service.  Ownpletely  insulated  front  panel  and  ease.  Ilouble  shielded 
against  magnetir  fields.  Excellent  linearity.  Sharp  fnrus  over  entire  4"  x  4"  useftd 
^  scan.  The  vertical  and  horiaonlsl  ampKfiiers  are  stalde  d.e.  amplifier*  and  aro 

identical,  thus  permitting  aecurale  phase  measurements. 

No.  90915  uae*  tyfw  5AVP  1.  2.  7,  or  II  flat  face,  precision  tolerance  esthr»da 
i**  ray  tube.  Frequency  response  of  either  amplifier  D.C.  to  HNI  k.C.  -f*  0-10%. 

n-  MINIATIMI  SYNCHROSCOPI-OSCIUOSCOM 

;er  Compact  "field  service**  .Synehroseone  or  t  tseilloscope,  7H"  X  .54^"  x  13".  B'eigha 

17  pounds.  Svnehroniaes  to  internal  or  external  positive  nr  negative  pulse*.  Band 
IS.  width  10  eyries  to  1000  KC.  Sweep  6  to  300  microseconds  per  inch.  Performance 

•n.  has  not  bera  sacrificed  in  designing  this  unit  for  light  weight. 

r  BACK  MOUNTID  OSCIUOSCOPIS 

Goroplete  with  amplifiers  and  sweep,  frood  low  frequency  response  and  linearity. 
For  monitoring,  pioducticwi  lest,  or  laboratory  use.  (Compact. 

No.  90923  uses  type  3X1*1  3"  x  IH"  rectangular  eathotle  ray  tube.  3^"  x  19" 
panel. 

No.  90925  uae*  type  B12f>l  4H"  x  2^"  rectangular  cathode  ray  tube,  3^"  x  19" 
**5"  panel. 

cr  PLUO-IN  POWIR  SUPPLY 

Compact  high  vfdtage  power  supply  for  (HwillcMwopes,  etc.  2^'  x  2V)"  x  S".  Input 
117  volts  50-  60  ryciM  at  10  waits.  Output  750  volts  d.c.  at  3  ma.  and  6.3  volts 
a.c.  at  600  ma.  Supplies  accelerating  and  centering  i^ential  for  oscilloscopes. 

No.  90202  Power  Supply  for  InsirumcnlatMMi  Osniloseopes. 

AMPLIFlU/SWIir  UNITS 

rer  Horiaonial  and  vertical  amplifier*  and  sawtooth  sweep  generator  for  use  with  basic 

oarilbNiropes.  Match  MILLF'N  basic  4»srilb»srv»|»e*  in  appearance. 

‘ay  No.  90^1  —  6S|7  amplifier*.  6SN7-f»T  hard  tube  sweep.  S^"  x  19"  rack  panel. 

:ta«  No.  90922  ^  3^"  x  19"  rack  paocl.  Good  low  frequency  linearity. 
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BTE  Precision  Resistors 

exceed  Military  Specifications 

provide  Low  Tomporoturo  Coefficient  of  Resistonce 


Ohmite  Molded  Precision  Power  Resistors  are  exceptionally  hi^-quality 
units  providing  excellent  performance.  They  are  wound  in  a  single  layer 
on  ceramic  cores.  Temperature  coefficient  of  resistance  is  low,  0  ±20 
ppm/°C.Tough,  molded,  silicone-ceramic  covering — abrasion  and  mois¬ 
ture-resistant.  Insulated  units  with  high  diel^ric  strength.  Wide 
selection  of  resistance  tolerances:  0.1%,  0.25%,  0.5%,  1.0%,  and  3.0%. 
Uniform  size — ideal  for  automated  assembly.  Designed  to  meet  MIL^ 
R-26C.  Maximum  resistance:  3-watt,  10,(^  ohms;  5-watt,  25,000 
ohms;  10-watt,  50,000  ohms. 


POWER 


3-WATT 


lO-WATT 


Ohmite  RITEOHM^  Metal  Film  Resistors  feature  full  V4*watt  rating 
at  150°C  ambient.  These  new  units  may  be  used  at  full  rated  wattage  in 
higher  ambients  than  other  types  of  precision  him  resistors.  Rated  at 
Vi  watt  at  125°C.  Excellent  high-frequency  characteristics;  standard 
temperature  coefficient  is  0  ±25  ppm/°C  over  a  wide  temperature  range 
of  — 55®C  to  -t-190“C.  A  T.C.  of  0  ±50  ppm/®C  is  also  available  at 
lower  cost;  long  term  load  and  shelf  stability.  Resistance  range:  two 
sizes  provide  over-all  range  of  25  ohms  to  350K  ohms.  The  smaller  unit 
provides  resistances  from  25  ohms  through  I50K  ohms;  larger  unit 
covers  the  range  over  150K  through  350K  ohms. 


QUALITY 

CtHpmits 


OHMITE  MANUFAaURING  COMPANY 

.  3610  Howard  Stroot,  Skokio,  Illinois 
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make  your  own  horizons  at  Link  -Palo  Alto 


Write  to  Mr.  E.  A.  Larko,  Link  Aviation,  Inc.,  P.O.  Box  1318  Palo  Alto,  California. 


EiUTK  W 


LINK  AVIATION,  INC. 

A  $ub$idiary  of  General  PrecUion  Equipment  Corporation 

Openinge  aleo  exist  at  our  plant  in  Binghamton,  New  York.  Information  forwarded  on  request. 
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Man  wants  to  Anow... everything.  His  insatiable  curi> 
osity  drives  him  implacably  upward,  inspiring  him  to 
seek  out  new  horizons.  Even  now  he  is  shaking  the  earth- 
dust  from  his  feet  and  making  his  way  out  into  the  uni¬ 
verse.  Man  will  yet  find  that  there  is  no  lost  horizon. 

At  Link  we  make  our  own  horizons,  literally!  No 
longer  limited  to  flight  simulation,  the  field  we  pioneered. 
Link  has  become  an  important  systems  designer  in  such 
fields  as  automatic  control,  optical  and  visual  display 
systems,  data  processing,  human  engineering  and  auto¬ 
matic  checkout  systems.  In  the  field  of  instrumentation. 
Link  does  manufacture  its  own  horizon— the  above  gyro- 
horizon  used  in  its  flight  simulators. 

The  Link  complex  is  a  hub  of  creativity,  and  naturally 
Link  attracts  those  engineers  in  search  of  careers  with 
unlimited  horizons.  Link  Research  and  Development 
Laboratories  are  located  in  Palo  Alto,  a  charming  sub¬ 
urban  community  in  California  where  the  natural  climate 
rivals  the  intellectual  climate  fen-  living  at  its  finest. 

Greatly  expanding  research  and  development  activity 
has  lent  an  lurgency  to  the  search  for  engineers.  Many 


special  advantages  accrue  to  Link  employees  including 
the  Stanford  University  Honors  Cooperative  Program 
which  provides  advanced  study,  under  regular  university 
curriculum,  with  all  tuition  expenses  provided  by  Link. 

In  addition  to  furnishing  you  with  an  ideal  atmosphere 
in  which  to  work  and  an  enviable  academic  program  to 
advance  your  studies,  Link  supplies  all  employee  bene¬ 
fits  associated  with  the  most  advanced  management  prac¬ 
tices,  such  as  fine  pay  and  generous  hospital,  health  and 
retirement  benefits. 

And  most  important:  management  men  are  engineers. 
They  understand  your  work  and  point  of  view.  This  kind 
of  administration  provides  engineering  thinking  right  up 
to  policy  level.  > 

Openings  at  all  levels  exist  for  engineers  qualified  in 
the  following  fields:  Digital  computers.  Analogue  com¬ 
puters,  Radar  simulators.  Automatic  check-out  equip¬ 
ment,  Complex  electronic  simulators.  Optical  systems. 
Electronic  packaging. 


Reach  for  your  new  horizon  now! 


Brden  Preci«ion  Z148  b««ring«  specially  designed  for  e  gyro  rotor 


BAJROMM  engineers  work  with  you  creatively  from  design  to  application 


SftClFY  MtKN  PRlCiSIM  MU  IMIN6S  FW:  IKTIUMUTS  •  COMPUTUS  MO  KCOIOUS  •  AllCItfT  ACCFSSOIIU  •  MACHIK  TOOL  MO  TUTIU  SPINOUS  •  OTMU  PttCISlON  MfUCATIOHS 
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Write  for  the  Barden  booklet,  "Ball 
Bearing  Yield  and  System  Isoelas- 
tiolty.”  An  aid  to  application  of  pre> 
cislon  Instrument  bearings.  It  offers 
background  data  on  axial  and  radial 
play,  axial  take-up,  preloading,  lao' 
elastic  bearings  and  achievement  cf 
system  Isoelastlolty. 


To  achieve  system  isoelasticity  and  minimize 
moment  errors,  gyro  rotors  need  bearings  that 
provide  rotational  accuracy,  exact  positioning 
and  controlled  axial  and  radial  yield  rates. 

All  standard  Barden  Precision  bearings  have  the 
extreme  accuracy  required  for  precise  radial 
and  axial  positioning.  In  addition,  the  special 
purpose  Z148  has  these  important  features: 
Closely  controlled  contact  angles— essential 
for  bearing  or  system  isoelasticity 
Inner  ring  raceways  ground  in  shaft  —to 
simplify  rotor  design  .  .  .  reduce  mating 
part  errors  . . .  improve  bearing  alignment 


One  of  hundreds  of  Barden  ‘‘specials,”  the 
Z148  is  an  example  of  the  results  that  stem 
from  working  creatively  with  Barden  engi* 
neers  from  the  earliest  design  stage. 

Like  all  Barden  Precision  bearings,  standard 
or  special  purpose,  the  Z148  is  planned  for 
performance  from  research  and  design, 
through  quality  controlled  production,  func* 
tional  testing  and  application  engineering. 

Your  product  needs  Barden  Precision  if  it  has 
critical  requirements  for  accuracy,  low  torque 
or  low  vibration ...  if  it  operates  at  extreme 
temperatures  or  high  speed. 


THE  MMMmMmMSmMW  corporation 

45  E.  Fronklin  Sf.,  Oenbury,  Conrwcficwf  *  Western  office:  3850  Wilshire  Blvd.,  Los  Angeles  5,  Colifomia 
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ViticorJer  Record — tctusl  lize 


Wyle  Laboratories  in  El  Segundo,  California,  have 
used  a  battery  of  four  Visicorder  consoles  like  the 
one  shown  (right)  to  run  a  series  of  tests  on  a  vital 
missile  component.  In  the  Wyle  test  project,  the 
unique  Visicorder  consoles  are  easy  to  operate.  Most 
parameters  are  low  frequency,  requiring  response  on 
the  order  of  5  to  60  cycles. 

The  two  calibrator  control  panels  in  each  Visi¬ 
corder  console  accommodate  10  plug-in  balance  and 
matching  units — designed  to  match  tachometer  gener¬ 
ators,  pressure  transducers,  thermocouples,  expanded- 
scale  voltmeters,  etc.,  to  the  Heiland  galvanometers. 

Dick  Johnson,  Instrumentation  Branch  Head  at 
Wyle,  says,  "This  system,  I  feel,  is  one  of  the  most 
efficient  instrumentation  consoles  in  operation.  Set-up 
and  calibration  time  has  been  reduced  by  the  use  of 
Visicorders  by  approximately  509f.  This  is  due  to  the 
simplicity  of  operation  and  trouble-free  performance. 
There  are  no  inking  pens  tO  clean,  high-gain  ampli¬ 
fier  maintenance,  and  so  on,  and  we  can  also  use 
these  consoles  together  to  form  systems  of  more  than 
six  channels.” 


Tom  Jackion,  Wyle  engineer,  examinet  Visicorder  record 
The  Honeywell  Visicorder  is  the  first  high- 
frequency,  high-sensitivity  direct  recording  oscil¬ 
lograph.  In  laboratories  and  in  the  field  every¬ 
where,  instantly-readable  Visicorder  records  are 
pointing  the  way  to  new  advances  in  product  de¬ 
sign,  rocketry,  computing,  control,  nucleonics 
...  in  any  field  where  high  speed  variables  are 
under  study. 

To  record  high  frequency  variables— and 
monitor  them  as  they  are  recorded— use  the  Visi¬ 
corder  Oscillograph.  Call  your  nearest  Minne¬ 
apolis- Honeywell  Industrial  Sales  Office  for  S 
demonstration. 


Honeywell 


Rafartnca  Data:  Wrila  for  Vistcordar  Bullatin 

Mintteapolis-Hotseyivell  Regulator  Co.,  Irsdustrial  Products  Group,  Heilarsd  Division,  5200  E.  Evans  Ave.,  Denver  22,  Colorado 
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THE  NEW 
CONCEPT 
IN  COAXIAL 
DISCONNECT 
SPLICING ... 

N 


Here  is  a  totaUy  new  method  for  attaching  disconnect  splices  to  coaxial 
cables  that  wiU  create  new  standards  of  performance  ...  on  chassis  connec¬ 
tions,  computers,  test  equipment— in  fact,  anywhere  that  two  coaxial  cables 
need  fast  and  reliable  disconnect  splicing. 

Easily  attached  to  coaxial  cables  by  AMP’s  modem  compression  method, 
the  all  new  A-MP  COAXICON  assures  you  of  uniformity,  absolute  reliability 
and  new  low  cost — in  either  free-hanging  or  through-panel  units.  In  addition, 
the  COAXICON  supports  cable  shielding  against  vibration  while  offering  fully 
insulated  positive  electrical  performance. 

Production  rates  easily  exceed  any  method  you’re  now  using.  With  a  sim¬ 
plified  wire  stripping  method,  it  takes  just  one  stroke  of  the  matching  A-MP 
tool  to  permanently  crimp  COAXICON  to  your  coaxial  cable. 

Think  of  it— no  more  burned  or  melted  insulation,  no  doubtful,  sloppy 
connections,  no  time  consuming,  high-cost  assembly  methods.  Once  you’ve  seen 
the  aU  new  COAXICON,  you  won’t  settle  for  less. 

Send  for  a  sample  and  complete  product  information  today. 

AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSY  L  V  A  N  I  A 

A-MP  products  and  engineering  assistance  are  available  through  subsidiary  companies  in:  Canada  •  England  •  France  •  Holland  •  Japan 


ELECTRONICS- eng/ne«ring  issue  —  November  7,  1958 


CIRCLE  51  READERS  SERVICE  CARO 


59 


Fc-ns  ItST 


^  .  i 


HUGHES 


tlxe  Falcon’s  clavsr 
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O  laB*.  HUOHK*  AincNArr  company 


HUGHES  AIRCRAFT  COMPANY 
Culvtr  City,  El  Seguttdo, 

Fullerton  and  Los  Angeles,  California 
Tucson,  Arizona 


Faster  flying,  higher  climbing,  farther  reaching 
...the  new  supersonic  Falcon  air-to-air  guided  missile. 
Conceived,  developed,  and  manufactured  by  Hughes  En¬ 
gineers,  it  is  today's  best  performing  air-to-air  missile. 


The  Super  Falcon  GAR-3,  newest  in  the  family  of 
Falcon  missiles,  is  powered  by  a  new  and  longer-lived 
solid  propellant  rocket  engine.  It  can  climb  far  beyond 
the  altitude  capabilities  of  the  interceptor  and  destroy 
an  enemy  H-bomber  in  any  kind  of  weather. 


Hughes  Research  &  Development  Engineers,  always 
moving  forward,  are  also  developing  the  GAR-9,  a  new 
atomic  air-to-air  missile  which  will  be  used  with  the 
F-108,  a  fantastically  swift  long  range  interceptor 
being  built  for  the  Air  Defense  Command. 


The  new  atomic  missile  will  be  able  to  reach  out  over 
extremely  long  distances  and  destroy  enemy  bombers 
long  before  they  reach  their  U.S.  and  Canadian  targets. 


The  challenging  nature  and  diversityof  Hughes  proj¬ 
ects  makes  Hughes  an  ideal  firm  for  the  Engineer  or 
Physicist  interested  in  advancing  his  professional  status. 


Advanced  Research  &  Development  at  Hughes  is  not 
confined  to  just  guided  missiles.  Investigations  pres¬ 
ently  underway  at  the  Hughes  R&D  Laboratories  in¬ 
clude  Space  Vehicles,  Advanced  Airborne  Systems, 
Nuclear  Electronics,  and  Subsurface  Electronics... just 
to  name  a  few.  At  Hughes  in  Fullerton  engineers  are 
engaged  in  the  Research,  Development  and  Manufac¬ 
ture  of  advanced  three-dimensional  radar  systems.  At 
Hughes  Products,  the  commercial  activity  of  Hughes, 
advanced  Research  &  Development  is  being  performed 
on  automatic  control  systems,  microwave  tubes,  and 
new  semiconductor  devices. 


Photo  at  left  shows  Convair  F-I02  firing  salvo  of  Falcon  GAR-1 
air-to-air  guided  missiles. 


Saphistkatad  Haglias  Elactraak  AnM«aat  Systams  control 
high-speed  jet  interceptors  from  take-off  to  touch  down,  and 
during  all  stages  of  the  attack. 


Graaad  Systans  being  developed  at  Hughes  in  Fullerton 
provide  mobile  three-dimensional  radar  protection  and  high¬ 
speed  data  handling. 


Creating  a  new  world  unlh  ELECTRONICS 


An  immediate  need  now  exists  for  engineers  in  the  following  areas: 

Computer  Engineering 

Systems  Analysis 

Field  Engineering 

Microwaves 

Semiconductors 

Circuit  Design 

Technical  Training 

Communications 

Microwave  Tubes 

Radar 

Write  in  confidence,  to  Mr.  Phil  N.  Scheid, 

Hughes  General  Offices,  Bldg.6-W- 

i,  Cuher  City,  California. 

INDUSTRY’S  BROADEST  LINE  OF 


TYPICAL  SWrrCHINO  CItCUIT  AT  7i’C 
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TYPICAL  SOLENCND  laAY  MlVfP 


NEW  POWER  SWITCHING 
TRANSISTORS 

new  P-N-P  germanium  power 
■  switching  transistors  guarantee  5.5  W 

^  Jl.  dissipation  at  25°C  with  voltage  rat- 
ings  of  40,  60,  80,  and  100  volts  for 
optimum  design  flexibility.  The  func> 
tional  design  of  the  heat  sink  assures 
rapid  installation  requiring  only  one 
(ACTUAL  SIZE)  mounting  hole  through  the  chassis. 

You  get  guaranteed  20-to-60  beta  spread  and  a  low  0.16 
ohm  saturation  resistance  at  the  3A  maximum  collector 
rating.  In  addition,  a  maximum  125  /xA  collector  reverse 
current  is  guaranteed  at  one-half  rated  breakdown  volt- 
tage  with  TI  2N1042,  2N1043,  2N1044,  and  2N1045 
alloy  junction  transistors. 

These  new  devices  are  well  suited  for  your  switching 
circuits  . . .  relay  drivers  . . .  audio  and  pulse  ampliflers. 


—  4«  V 

~  4«  OHMS  MUNIMUM 
I,  3  )A  MAXIMUM 
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NEW  MEDIUM  POWER 
SWITCHING  TRANSISTORS 

kNEW  P-N-P  germanium  medium 
power  transistors  give  you  switching 
times  as  low  as  1.1  /xsec.  TI  2N1038, 
j  :  1,  2N1039,  2N1040,  and  2N1041  alloy 

junction  transistors  provide  800  mW 
dissipation  in  free  air  at  25°C,450  mW 
at  55°C . . .  with  voltage  ratings  of  40, 60, 80,  and  100  volts. 
In  addition,  guaranteed  20-to-60  beta  spread  and  low 
0.2  ohm  saturation  resistance  assure  reliable  perform¬ 
ance  for  your  high  speed  switching  circuits  . . .  relay 
drivers  . . .  low  power  audio  and  pul.se  amplifiers. 


CoUador  Rtvarte  Curitnt  Saturation 

In,  mta  Resratanca 

V  Ohm 


—  Im 


IMMEDIATELY  AVAILABLE  IN  PRODUCTION  QUANTITIES  OR.. 

Texas  _ri?r 


WORLD’S  LARGEST  SEMICONDUCTOR  PLANT 
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NEW  TI  2N1046  combines  high  poiv'er,  high  f 
quency  and  high  voltage  performance  in  a  sinj 
transistor  package!  This  P-N-P  diffused  base  ^ern 
nium  transistor  has  guaranteed  dissipation  to 
watts  and  collector  breakdown  voltage  to  80  vo 
with  12  me  typical  alpha  cutoff.  Extremely  low  c 
lector  reverse  current  averaging  0.2  ma  at  40  vo 
and  a  low  0.75  ohm  saturation  resistance  assure  r( 
able  operating  characteristics. 

Designed  for  your  deflection  circuits  and  compul 
core  driving  applications,  the  2N1046  has  a  typii 
lOmc  internal  cutoff  frequency,  fr  (point  at  whi 
forward  current  transfer  ratio  equals  unity). 
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TYPICAL  OVERVOLTAGE  CURVE 
in  mobile  vehicles  with 
battery -generator  power  systems 


For  mobile  electronic  equipment 


New  Cathodes  Lick 
The  Overvoltage  Threat 


odes  consistently  outlast  others— by 
hundreds  of  hours. 

This  significant  advance  in  electron 
tube  performance  is  one  of  the  prac¬ 
tical  benefits  that  keep)  coming  your 
way  from  the  laboratories  of  Superior 
Tube . . .  world's  leading  independent 
supplier  of  cathodes  for  electron 
tub^.  For  information  on  Superior 
cathodes,  write  for  Catalog  Swtion 
51,  Superior  Tube  Company,  2500 
Germantown  Ave.,  Norristown,  Pa. 


High  heater  voltages  ordinarily  doom 
electron  tubes  to  a  short  life.  But 
Superior’s  new  cathode  alloy, 
Cathaloy*t  A-31,  gives  them  a  resis¬ 
tance  to  overvoltage  damage  un¬ 
matched  by  any  other  alloy. 

This  has  been  proved  in  car  radios 
and  other  mobile  electronic  equip¬ 
ment.  Voltages  commonly  range  up¬ 
wards  of  25%  over  specifiration.  And 
tubes  with  these  new  Superior  cath¬ 


Suryivmt  high  h«atmr  yoHag».  New  Superior  Tube  cathode 
prolongt  electron  tube  life  in  mobile  electronic  equipment. 


^  The  big  name  in  (mall  tubing 

NORRISTOWN,  PA. 

Johnson  &  Hoffman  Mfg.  Corp.,  Mineoio,  N.Y. — on  affiliated  company  making  precision  metal  stamp¬ 
ings  and  deep-drawn  parts,  such  as  those  used  in  the  electron  guns  that  go  with  this  new  cathode. 
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ONLY  ONE  POTENTIOMETER  THIS 
SMALL  GIVES  YOU  THESE  5  FEATURES 

Mount  16  units  per  square  inch— cross-section  only  0.190"  x  5/16" 

1.  High  temperature  operation  — to  175*C.  4.  Standard  mounting  holes  on  one-inch  centers. 

2.  Humidity -proof— new  plastic  molding  technique  5.  Easier,  more  accurate  settings— 25  turn  screw  driver 
makes  possible  a  smaller,  fully-sealed  potentiometer  adjustment  gives  you  33  times  the  adjustability  of 
exceeding  specifications  of  MIL-STD-202A,  10  days,  single-tum  potentiometers,  easy  repeatability.  Settings 

3.  Power  rating:  one  watt  at  70*C.  are  stable  and  self-locking. 


IT’S  THE  NEW  BOURNS  TRIMPOT*  MODEL  224 

Available  immediately  from  factory  or  distributors’  stock  with  insulated  stranded  leads,  solder  lugs  or  printed 
circuit  pins.  Resistances:  lOOn  to  SOK.  Exceeds  military  shock  and  vibration  specs.  For  data  on  the  new  Model 
224  TRl.MPOT  write  to: 

Laboratories,  Inc.  P.o.  Box  2112F,  Riverside,  California 

CXClUSIVf  MANUFACTURE  OF  TIIMFOTft  AND  TIIMIT*  •  FIONEilS  IN  POTENTIOMETER  TRANSDUCERS  FOR  POSITION,  PRESSURE  AND  ACCELERATION 
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20%  safely  factor  announced  for 
low-current  silicon  rectifiers 


Designers  who  now  apply  their  own  safety  factor  to  the 
published  peak  inverse  voltage  rating  may  avoid  this  step  by 
using  G-E  low-current  silicon  rectifiers. 

General  Electric’s  PIV  figures  are  set  by  allowing  a  20% 
safety  margin  at  —  65"C.  This  margin  is  applied  at  the  point 
of  sharp  breakdown  voltage  and  increases  with  temperature 
until  a  maximum  safety  factor  of  33%  is  reached  at  150®C. 

If  you  are  derating  published  PIV  figures  to  provide  over¬ 
voltage  protection,  you  may  be  buying  costlier  cells  than  you 
need,  or,  in  series  applications,  more  cells  than  necessary. 
Thus  the  built-in  safety  margin  of  G-E  low-current  silicon 
rectifiers  could  save  you  money.  Note:  This  safety  factor  is 
provided  for  over-voltage  protection  only.  Designs  should, 
in  all  cases,  he  maintained  within  published  maximum  ratings. 

This  is  only  one  reason  why  you  should  consider  G-E  low- 
current  silicon  rectifiers  for  all  your  power  requirements. 
You’ll  find  these  devices  more  attractive  to  use  than  ever 
before — both  in  quality  and  price — with  equally  fine  values 
in  low-current  silicon  stacks.  Stud-mounted  units  are  also 
available.  Ask  your  G-E  semiconductor  representative  for  the 
“big  news”  on  low-current  silicon  rectifiers. 
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Photomicrograph  of  new  45-volt  silicon  transistor  showing 
Fixed  Bed  Amounting.  Note  that  oil  ports  ore  firmly  fastened 
to  each  other,  with  no  suspended  ports  except  the  wire  lead. 
Transistor  reacts  os  o  solid  block  in  resisting  shock  and  vibra¬ 
tion.  Test  units  hove  been  fired  from  a  shotgun,  struck  with 
a  golf  club,  and  rattled  freely  in  an  auto  hub  cop  for  more 
than  700  miles.  In  each  case  they  worked  perfectly  afterword. 


Silicon  bar 


Bom  load 


Gold  alloy 
baso-Uad  aroa 


Coramic  disk 


General  Electric  Semiconductor  Biescn 

New  45-volt  silicon  transistor  absorbs 


1 


and  keeps  on  working  I 


fixed  Bed  Mounting  and  super-clean  processing  result  in  superior 
electrical  reliability  and  stability 
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This  new  series  of  high-voltage  silicon  transistors  promises  designers 
more  reliable  physical  and  electrical  performance  than  ever  before  in 
amplifying  and  switching  circuits.  Fixed  Mounted  transistors  have 
been  tested  in  some  cases  to  more  than  twice  present  requirements — 72 
inch  drop  test  instead  of  30  inches,  1300  G  shock  test  instead  of  500 — 
without  evidence  of  failure. 

Fixed  Bed  Mounting  also  results  in  improved  uniformity  of  electrical 
parameters  (controlled,  low  saturation  resistance  is  an  example).  Im¬ 
proved  processing  does  the  rest.  No  fluxes,  solders  or  resins  are  used, 
only  a  high-temi>erature-melting  gold  alloy  which  forms  an  integral  bond 
between  all  parts.  This,  plus  a  new  surface  treatment,  yields  a  series  of 
transistors  with  highly  .stable  Ir.  and  beta  under  conditions  of  storage 
and  operating  life  at  maximum  ratings. 

Manufacturers  who  have  tested  the  first  sample  units  report  “extremely 
consistent  parameters.”  Mechanically,  Fixed  Bed  Mounting  obsoletes  all 
pre.sent  standards  of  performance  for  silicon  transistors.  Test  these  re¬ 
markably  reliable  transistors  yourself.  Ask  your  G-E  semiconductor 
representative  for  complete  details. 


More  G-E  transistors  meet  Air  Force 

specifications 

Types  USAF  2N43A 
USAF  2N44A 

These  are  General  Electric's  familiar  germanium  audio  PNP 
transistors  which  have  been  widely  used  in  civilian  applications 
for  the  past  several  years.  If  you  are  designing  Vansistorized 
equipment  for  the  military,  remember  that  G.E.'s  '43A  and  '44A 
meet  military  specifications. 


Absolute  Maximum  Ratings  (25°C 


Voltoem 


Collactor  to  Bata 

V.-s 

—  43  volt. 

Collactor  to  Emittar 

V.p 

—  30  volt. 

Emittar  to  Bata 

Vkb 

—  3  volt. 

Collactor  Currant 

lo 

—  300  mo 

Tamparoturat 

Storoga 

Tuto 

Mo,,  -t-  100*C  Min.  -63»C 

Oparating  Junction 

Tj 

*Ao«.  -1-  B3*C 

D-C  Electrical  Characteristics  (2S°C 


0^%»<|O  Center 


USAF  USAF 

Forward  Currant  Gain,  2N43A  2N44A 

Common  Emittor  Ic/ln 

(V.B=  -IV;  I.  =  -lOOnm)  hn  4«  23 


For  fast  delivery,  lower  prices,  see  your 
local  G-E  distributor! 


General  Electric  standard-type  transistors  and  rectifiers  are 
now  being  sold  by  your  local  G-E  tube  distributor  for  within 
pennies  of  the  factory  price  on  quantities  less  than  one  hun¬ 
dred.  Give  him  a  call.  We  feel  certain  that  you'll  find  his 
prices  hard  to  beat. 

General  Electric  Company,  Semiconductor  Products  Department, 
Section  S25118,  Electronics  Park,  Syracuse,  N.  Y. 
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Available  now...from 
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Family  of  , 
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Specially  engineered  Transistors  to  meet  the  specific  needs 
of  Control  Circuitry  .  .  .  from  Philco  Transistor  Center,  U.  S.  A. 

System  designers  now  have,  at  their  fingertips,  a  full  range  of  outstandingly  reliable  transistors  to  meet  the  specific 
requirements  of  counters,  metering  devices,  amplifiers,  logic  elements,  relay  drivers,  pulse  modulators,  pulse  line 
drivers  and  many  other  instrumentation  applications. 


i]  rfl 


2N220 — 250  mw  high  gain,  low  frequency  PNP 
germanium  jurtction  transistor  for  medium  power 
relay  driver  and  signal  output  applkotions. 


2N240 — general  purpose,  PNP  germanium  sur¬ 
face  barrier  high  speed  switching  tronsistor  for  use 
in  counters  and  logic  circuits. 


2N389 — 60v.  germonium  power  transistor  for 
servo  amplifiers,  high  power-high  voltage  audio 
circuits,  servo  amplifier  output  stages,  dc-to-dc. 
converters  and  high  power  relay  drivers. 


2N303 — high  gain,  high  speed  germonium  micro 
alloy  transistor,  especially  well  suited  to  wide 
fan-in  and  fan-out  logic  systems. 


2N49B — very  low  saturation  resistance,  high 
switching  speed  PNP  Silicon  surface  alloy  transistor 
for  high  temperature  counters  and  logic  elements. 


2N801 — high  gain,  super  high  frequency  ger¬ 
manium  micro  alloy  switching  transistor  for  use  in 
extra  high  frequetKy  counters,  logic  circuits  and 
wide-bond  video  amplifiers. 


2N802 — very  high  frequency  small  signal  ampli¬ 
fier  micro  alloy  transistor  for  general  purpose 
amplification  at  frequencies  up  to  400  m.c. 


I 


<  J|i 


2N838  — micro-miniature  high  gain,  general  pur¬ 
pose  audio  frequency  germanium  PNP  jurtction 
transistor  for  use  in  metering  decoders,  signal 
amplifiers  and  telemetering  applications  where 
outstanding  reliability  is  required  in  minimum  space. 


2N898 — medium  frequency,  medium  power,  high 
current  PNP  alloy  jurtction  transistor  for  counters  and 
logic  circuits. 


2N800— studded  version  of  2N598  for  appli¬ 
cations  requiring  higher  power  dissipotion. 


2N870 — very  high  peak  current,  high  voltage, 
low  frequency  PNP  germanium  alloy  jurKtion  tran¬ 
sistor  in  JETEC-type  package.  The  2N670  is  specifi¬ 
cally  engineered  for  pulse  rrtodulators  and  pulse 
line  drivers. 


2N871 — specially  studded  version  of  2N470  for 
opplications  where  high  average  dissipation 
is  ertcountered. 


Moke  Pfiifco  your  prime  source  for  all  traetisfor  ieformotfoe  ond  prices.  Write  Oepf.  E-II5I 


PHILCO  CORPORATION 

LANSDALE  TUBE  COMPANY  DIVISION 

LANSDALE,  PENNSYLVANIA  i 
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S7at*ma  anqlBMr  checks  out  auiomertic- 
pilot  computer  and  ompUiier  as  part  of 
OTeroll  system  test 


Designing  Safety  Into 
Automatic  Pilot  Systems 

Systems  can  be  monitored  by  protection  circuits  that  give  alarm  or 
shut  equipment  off  when  either  control  or  safety  circuit  breaks  down. 
Typical  torque  limiting  and  modulating  circuits  for  control  surfaces  are  cited 


By  c.  w.  McWilliams,  Chief  IStiKlneer,  Autopilot  Syetems 

EJcllpse-Ploneer  DIv.  of  Bendix  Aviation  Corp.,  Teterboro,  N.  J. 


SAFETY  REQUIREMENTS  for  air¬ 
craft  surface-actuator  systems 
require  that  they  never  produce 
hazardous  loads  on  the  aircraft  or 
create  dangerous  deviations  in  the 
flight  path  either  during  normal 
operation  or  in  case  of  malfunction. 

One  of  the  moat  direct  ways  of 
achieving  protection  in  main  con¬ 
trol-surface  actuating  systems  is  by 
limiting  the  torque  that  can  be  ap¬ 
plied  to  the  control  surface  or  its 
control  tab.  As  the  margin  between 
the  torque  required  to  properly  fly 
the  aircraft  and  the  maximum 
torque  permitted  is  small,  accurate 


and  reliable  control  of  torque  is 
necessary. 

In  aircraft  whose  automatic  pilot 
provides  automatic  pitch  trim  for 
steady-state  flight,  an  important 
safety  requirement  is  that  the  auto¬ 
matic  trim  .system  operate  the  trim¬ 
ming  surface.  This  is  an  auxiliary 
control  surface  on  the  elevator  whose 
function  is  to  trim  the  elevator  for  a 
steady-state  flight,  an  important 
must  be  operated  continuously  dur¬ 
ing  autopilot  operation  to  relieve 
the  main  pitch-surface  actuator 
(elevator  servo)  of  holding  a  fixed 
surface  deflection  against  a  load. 


The  trim  servo  is  normally  set  into 
operation  when  the  voltage  applied 
to  the  elevator  servo  indicates  a 
sizable  torque  is  being  applied  to  the 
elevator.  The  trim  surface  deflection 
should  be  in  a  direction  to  minimize 
the  elevator  torque  required  to  hold 
the  aircraft  in  the  trim  condition. 

The  surface-actuator  safety  sys¬ 
tems  to  be  described  use  circuits 
that  are  typical  of  those  required  in 
modern  flight  control  systems. 

Pitch  Axis  System 

A  simple,  but  typical,  servo  sys¬ 
tem  for  the  pitch  axis  of  an  aircraft 
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FIG.  1 — Pitch-dxU  Mrro  channel 


FIG.  2 — Detailed  circuit  of  block  repre- 
■entation  of  Fig.  1 


is  shown  in  Figs.  1  and  2. 

Automatic  pilot  command  signals 
are  fed  through  a  transistor 
preamplifier  (Fig.  3)  to  a  power 
magnetic  amplifier  that  drives  the 
elevator  servo  motor.  The  motor 
operates  the  elevator  surface 
through  the  gear  train  and  engage 
clutch.  Rate  generator  and  follow¬ 
up  signals  are  fed  back  into  the 
input  circuit  in  opposition  to  com¬ 
mand  signals.  Degenerative  feed¬ 
back  improves  amplifier  operation 
and  stabilizes  gain.  The  trim  servo 
receives  power  commands  from  the 
power  magnetic  amplifier  in  parallel 
with  the  elevator  servo  motor. 

Power  Amplifier 

The  power  magnetic  amplifier  is 
of  the  bridge  type  whose  output 
voltage  and  phase  are  controlled  by 
d-c  signals  in  its  control  coils.  As 
shown  in  Fig.  2,  115-v  400-cp3 
power  is  applied  across  two  points 
of  the  bridge  and  output  power  is 
fed  to  motors  from  the  other  two 
points.  Capacitor  C,  provides  im¬ 
pedance  matching  and  phasing  of 
the  variable-phase  voltage  with  re¬ 
spect  to  fixed  phase. 

When  high  current  is  present  in 
control  coil  1  and  low.  current  is 
present  in  2,  the  bridge  arms  A  are 
saturated,  forming  low  impedance 
paths  for  the  a-c  power.  This  re¬ 
sults  in  most  of  the  excitation  volt¬ 
age  being  applied  across  the  motor. 
When  control  currents  are  reversed, 
a  similar  voltage  of  opposite  phase 
is  applied  to  the  motor  producing 


opposite  output  torque.  In  the 
same  way,  power  is  applied  concur¬ 
rently  to  the  trim  servo  motor, 
which  is  electrically  in  parallel  with 
the  elevator  motor. 

The  magnetic  amplifier  and  the 
two  variable-phase  motor  fields  are 
designed  for  parallel  connection  of 
the  trim  and  elevator  servos.  Such 
operation  results  in  a  trim  system 
pos.sessing  a  high  degree  of  safety 
since  practically  all  of  the  trim 
system  circuitry  is  common  with 
the  elevator  system. 

Electrical  faults  occurring  before 
the  parallel  connection  points  that 
result  in  loss  of  signal  cause  both 
servos  to  be  inoperative,  which  is  a 
fail-safe  condition.  Any  faults  that 
result  in  a  bias  or  apparent  com¬ 
mand  signal  will  be  evident  to  the 
pilot  through  abrupt  elevator  re¬ 
sponse,  which  is  quite  rapid  com¬ 
pared  with  alow  moving  trim  system. 

Short  circuits  or  opens  at  the 
trim  motor  or  in  cabling  to  it  will 
result  in  nonoperation  of  the  motor. 
No  single  failure  can  cau.se  the  trim 
servo  to  run  away  or  operate  inde¬ 
pendently  of  the  elevator  channel 
so  as  to  build  up  a  large  counter¬ 
acting  sustained  elevator  deflection. 
Hence,  the  danger  of  large  tran¬ 
sient  maneuvers  occurring  at  auto¬ 
pilot  disengagement  is  greatly 
minimized. 

Torque  Limiter 

The  element  which  limits  the 
power  applied  to  the  .servo  motors, 
hence  the  torque,  is  the  bridge  mag¬ 
netic  amplifier.  This  amplifier  is 
designed  to  supply  the  highest  volt¬ 
age  and  largest  amount  of  power 
required  for  the  application. 

Independent  of  the  command- 
signal  strength,  output  voltage  is 


sharply  limited  to  what  the  mag¬ 
netic  amplifier  is  inherently  capable 
of  supplying,  or  approximately  90 
percent  of  excitation  voltage.  No 
single  fault  can  cause  any  appreci¬ 
able  increase  in  voltage  applied  to 
motors.  For  this  reason  the  power 
magnetic  amplifier  can  be  relied 
upon  as  a  safe  type  of  voltage 
limiter. 

Further  protection  is  afforded  by 
the  servo  variable-phase  voltage 
being  high  compared  with  other 
voltages  present  in  aircraft  wiring. 
As  a  result,  there  is  no  chance  of  a 
higher  voltage  being  applied  to  the 
servo  motor  because  of  a  short  cir¬ 
cuit  in  the  cabling. 

The  elevator  servo  is  critical  re¬ 
garding  maximum  torque;  this  is 
usually  not  true  of  the  trim  servo. 
The  maximum  voltage  applied  to  the 
elevator  servo  can  be  controlled  by 
K  in  Fig.  2.  Since  the  bridge  mag¬ 
netic  amplifier  is  a  fixed  limit,  varia¬ 
tion  in  R  results  in  variation  of 
torque  limit. 

The  overall  feedback  network 
starts  at  the  elevator  servo  motor 
leads  and  provides  about  20  db  of 
negative  feedback.  This  amount 
permits  sizable  changes  in  the  value 
of  R  without  any  appreciable  change 
in  overall  gain.  Theref»)re,  maxi¬ 
mum  permissible  torque  can  be 
varied  without  appreciably  chang¬ 
ing  gain  or  torque  gradient  in  the 
linear  amplifier  region  that  is  im¬ 
portant  to  autopilot  performance. 

Torque  Modulation 

The  torque  limit  may  be  a  fixed 
value  on  each  axis  of  a  specific  air¬ 
craft  or  it  may  be  changed  during 
flights.  When  wide  variations  are 
required  a  method  of  torque  varia¬ 
tion  or  modulation  is  available  that 


FIG.  3 — Pr*ampliii«r  ior  pltch^ocl*  chana*!  •mployt  four  npn  •Ulcon  IroniUtora 
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FIG.  4 — Torqu*-modulation  tyslMn  ha* 
dual  acc*l*roin*l*r  that  m*asur*s  acc*l- 
•ration  In  pitch  plan*  of  motion.  Sorro- 
motor  torquo  I*  proportionatoly  do- 
croaaod  with  incroasinq  accaloroflon 


is  actually  a  self-adju.stinR  system 
wherein  normal  and  angular  accel¬ 
erations  in  the  pitch  axis  are  meas¬ 
ured  and  cau.se  a  proportional  reduc¬ 
tion  in  torque  as  normal  g  loading 
on  the  aircraft  increa.ses.  In  this 
manner  the  elevator  servo  always 
exerts  the  torques  necessary  for 
good  performance  under  different 
flight  conditions,  but  within  safe 
limits.  Since  such  a  system  is  pro¬ 
tecting  the  aircraft  from  structural 
damage  or  a  dangerous  maneuver, 
it  in  itself  must  be  fail  safe. 

A  block  diagram  illustrating  this 
type  of  system  is  shown  in  Fig.  4. 

The  sensing  element  is  a  dual 
accelerometer  located  in  the  aircraft 
to  measure  acceleration  in  the  pitch 
'plane  of  motion.  Both  acceler¬ 
ometers  are  identical  and  feed  sig¬ 
nals  to  separate  and  identical 
magnetic  umpliflers  which  control 
saturable-reactor  coils.  Both  coils 
are  in  series  with  the  a-c  power 
source  and  the  flxed  phase  of  the 
elevator  servo  motor. 

As  acceleration  signals  increase 
from  zero,  independent  of  sign,  the 
impedance  of  the  reactors  is  in¬ 
creased  to  proportionally  reduce 
motor  torque.  Each  accelerometer, 
amplifler  and  saturable  reactor 
channel  contributes  to  half  the  volt¬ 
age  drop  needed  for  the  torque 
reduction  required  for  a  given 
acceleration. 

Use  of  dual  channels  in.stead  of 
one  provides  a  high  degree  of  safety 
since  a  comparison  type  of  monitor¬ 
ing  system  can  be  used. 

Comparator  Circuit 

As  shown  in  Fig.  4,  a  comparator- 
alarm  circuit  measures  and  com¬ 
pares  each  of  the  voltage  drops 
across  the  two  reactors.  When  both 
channels  are  operating  properly,  the 
voltage  acro.ss  each  reactor  coil  will 
be  equal  within  tolerance  limits  and 


the  comparator  will  not  activate  an 
alarm  or  disengage  the  automatic 
pilot.  In  the  event  of  an  appreciable 
difference,  however,  an  alarm  will 
oe  activated  and  the  automatic  pilot 
disengaged.  The  circuit,  which  in¬ 
cludes  both  semiconductors  and 
magnetic  amplifler  elements,  is 
shown  in  Fig.  5. 

Mixing 

The  two  input  voltages  are  ap¬ 
plied  to  the  input  winding  of  the 
mixing  transformer  whose  output,  a 
voltage  representing  the  arithmetic 
difference  of  the  two  inputs,  is 
applied  to  the  ba.se  of  Q,  through  the 
R-C  and  diode  network.  The  posi¬ 
tive  emitter  voltage  back  biases  Q, 
to  permit  normal  /„.  current  flow 
in  the  collector  circuit  through  con¬ 
trol  coils  A  and  B  when  R  is  prop- 


and  y,  energizing  the  relay  through 
the  Zener  diode.  Excitation  of  the 
relay  results  in  continuity  of  its 
contacts,  which  is  a  no-alarm 
condition. 

When  the  a-c  input  to  Q,  reaches 
or  rises  above  a  value  which  causes 
cutoff  and  the  collector  current  is 
either  zero  or  negative,  the  flux  in 
the  core  of  the  magnetic  amplifier 
is  reduced  below  .saturation.  The 
output  impedance  of  the  two  wind¬ 
ings  becomes  high  and  most  of  the 
excitation  voltage  drop  is  across  the 
gate  windings.  This  results  in  a 
sharp  reduction  of  d-c  output  across 
points  X  and  Y.  When  this  voltage 
is  reduced,  the  current  through  the 
Zener  diode  is  sharply  reduced  caus¬ 
ing  the  relay  contacts  to  open  and 
an  alarm  indication  results.  The 
alarm  circuit  may  be  used  to  auto- 
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erly  adjusted  and  no  input  signal 
is  present. 

When  the  a-c  input  level  just 
rises  to  a  point  where  the  transistor 
is  cut  off,  the  base-collector  junction 
is  biased  in  reverse  and  no  collector 
current  flows.  Any  further  increase 
in  the  a-c  signal  will  produce  a  neg¬ 
ative  collector  current.  The  parallel 
diode  and  resistor  network  prevent 
a-c  voltage  feedback  to  Q,  because 
of  unbalance  between  the  two  halves 
of  the  magnetic  amplifier. 

The  control  currents  in  coils  A 
and  B  are  always  of  the  .same  polar¬ 
ity  so  the  ampere-turns  produced 
are  always  additive.  The  d-c  norm¬ 
ally  present  in  A  and  B  contributes 
to  maintaining  the  core  of  the  mag¬ 
netic  amplifier  in  a  normally  satur¬ 
ated  condition. 

Normally  gate  windings  C  and  D 
are  low  impedance  as  a  result  of 
core  .saturation  by  the  high  current 
generated  by  the  excitation  voltage 
and  the  current  in  the  control  coils. 
As  a  result,  a  unipolar  voltage 
normally  appears  across  points  X 


matically  disengage  the  automatic 
pilot. 

Current  flows  during  the  normal 
or  safe  condition  throughout  the 
circuit.  This  practice  not  only 
insures  that  an  alarm  will  be  given 
in  the  event  of  power  failure,  but 
that  open  circuit  faults  that  inter¬ 
rupt  or  diminish  appreciably  the 
current  flow  will  also  result  in  an 
alarm. 

The  Zener  diode  insures  that  the 
XY  voltage  required  to  drop  out  the 
relay  is  held  above  a  minimum  value 
compatible  with  fail-safe  operation. 
Failure  of  any  of  the  resistors, 
diodes,  saturable  reactors  or  the 
transistor,  mixer  transformer  and 
connecting  wiring  that  would  result 
in  open  circuits  incapacitating  the 
monitor  will  cause  the  relay  to 
revert  to  its  deenergized  position 
and  give  an  alarm  indication.  Short 
circuits  and  breakdowns  in  mag¬ 
netic  components  and  in  other  vul¬ 
nerable  components  that  affect 
monitor  operation  also  result  in  an 
alarm. 
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Technical  Highlights 

In  this  review  of  some  of  the  interesting  developments  presented  this  year 
you  will  find — an  electronic  camera,  an  information  storage  system,  com¬ 
puter  simulation  of  video  coding,  a  microwave  signal  generator  and  an 
S-hand  two-phase  demodulator 


By  RONALD  K.  JURGEN,  Associate  Editor 


Technical  sessions  at  a  con¬ 
ference  such  as  WESCON  often 
pinpoint  interesting  developments 
in  certain  specific  areas  of  elec¬ 
tronics.  This  year,  for  example, 
electronic  “photography”  in  one 
form  or  another  was  emphasized. 
In  three  papers  to  be  reviewed  here 
an  electronic  camera,  a  photo¬ 
graphic  system  for  information 
storage  and  television  picture  cod¬ 
ing  with  a  computer  are  discussed. 

The  pros  and  cons  of  backward- 
wave  oscillators  are  subject  matter 
for  two  other  papers  to  be  dis¬ 
cussed.  The  first  is  concerned  with 
a  voltage-tunable  backward-wave 
oscillator  as  the  basis  for  a  micro- 
wave  signal  generator.  The  second 
deals  with  an  S-band  two-phase  de¬ 
modulator  for  image  rejection  in 
which  the  outphasing  principle  is 
adopted  in  preference  to  use  of  a 
backward-wave  oscillator. 

Electronic  Camera 

In  a  paper  by  G.  L.  Clark  of  the 
Space  Technology  Laboratories,  an 
electronic  framing  camera  for  mil¬ 
limicrosecond  photography  was  de¬ 
scribed.  The  paper  points  out  that 
observation  of  transient  physical 
phenomena  taking  place  in  short 
time  periods  is  often  beyond  the 
capabilities  of  conventional  photo¬ 
graphic  techniques.  In  such  cases, 
two  basic  types  of  high-speed 
camera  are  used.  The  first  uses 
standard  projection  of  a  three- 
dimensional  object  onto  a  two- 
dimensional  film.  The  second  images 
a  narrow  strip  of  the  object  outo 
the  film  and  moves  the  image  across 
the  film  either  mechanically  or  elec¬ 
trically  during  the  exposure.  This 
latter  technique  results  in  a  two¬ 


dimensional  display  called  a  streak 
photograph.  One  axis  is  time  and 
the  other  is  distance  along  the  .strip. 

The  image-converter  or  electronic 
camera,  shown  in  Fig.  1,  operates 
as  follows.  Light  from  the  object  is 
focused  by  a  lens  onto  the  photo¬ 
cathode  of  an  image-converter  tube. 
Source  of  electrons  is  a  photosensi¬ 
tive  film  deposited  on  the  inside  of 
the  glass  surface  of  the  tube.  Light 
strikes  the  film  from  the  outside 
through  the  glass.  Electrons  are 
emitted  on  the  inside  transforming 
the  optical  image  into  an  electron 
image.  Accelerating  voltage  of  15 
to  20  kv  provides  a  radial  electrical 
field  to  draw  the  emitted  electrons 
away  from  the  cathode. 

Electrons  carrying  the  picture  in¬ 
formation  pass  through  a  hole  in 
the  center  of  the  anode  into  the 
field-free  region  beyond.  There  they 
move  in  nearly  straight  lines,  com¬ 
ing  to  a  focus  on  the  fiuore.scent 
screen.  An 'optical  image  is  thus 
recreated  on  the  screen  where  it  can 
be  photographed  by  forming  an 
image  on  the  film  with  another  lens. 
A  thin  aluminum  film  over  the  phos¬ 
phor  keeps  the  emitted  light  from 


feeding  back  to  the  photocathode. 
This  technique  brightens  the  image. 

To  enhance  the  usefulness  of  the 
camera,  electrodes  were  added.  A 
gating  grid.  Fig.  1,  is  placed  in  the 
path  of  the  beam.  This  grid  serves 
as  a  shutter  by  permitting  or  pre¬ 
venting  flow  of  electrons  depending 
upon  its  instantaneous  potential 
with  respect  to  the  photocathode.  A 
negative  voltage  of  about  100  v  cuts 
the  beam  off.  A  positive  voltage  of 
200  to  300  V  turns  the  beam  on  and 
allows  proper  focus. 

Deflection  Plates 

Another  addition  is  a  set  of  de¬ 
flection  plates  provided  at  the  cross¬ 
over  of  the  beam.  These  allow  the 
image  to  be  moved  across  the  fluo- 
re.scent  screen.  Deflection  sensi¬ 
tivity  varies  from  900  to  1,850  v/in. 
An  electrode  is  added  for  focusing 
which  requires  1,500  to  2,000  v. 

If  a  rapid  sequence  of  frames  is 
desired,  it  may  be  obtained  by 
gating  the  beam  on  more  than  once. 
At  the  same  time,  voltages  are  ap¬ 
plied  to  the  deflection  plates  to  move 
the  position  of  the  image  on  the 
fluore.scent  .screen  so  as  to  form  a 


FIG.  I — Ray  diagram  oi  •loctronic  cam«ra  ihow»  oparatlng  principl* 
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series  of  images  side  by  side.  Since 
the  screen  is  imaged  on  a  stationary 
photographic  him,  successive  images 
also  appear  side  by  side  on  the  him. 

If  streak  photography  is  desired, 
the  grid  is  pulsed  positive  for  the 
duration  of  the  exposure  while  the 
image  is  dehected  rapidly  across  the 
screen  by  a  ramp  voltage  wave  ap¬ 
plied  to  one  dehection  plate.  If  de¬ 
sired,  ramps  of  opposite  polarity 
can  be  applied  to  the  two  plates. 
The  sweep  is  timed  to  begin  before 
the  gate  pulse  and  last  lunger  than 
the  exposure  and  is  linear  during 
the  entire  exposure. 

Information  Storage 

Microspace,  as  dehned  by  S.  P. 
Newberry  of  General  Electric,  is 
the  minute  detail  of  solid  surface 
which  is  too  small  to  be  related 
causally  to  the  gross  structure  of 
the  solid  and  too  small  to  be  located 
by  mechanical  means.  The  electron 
microscope  shows  the  greatest 
promise  for  making  use  of  micro¬ 
space  for  information  storage. 

To  utilize  microspace,  certain  fac¬ 
tors  must  be  realized.  First,  the  en¬ 
tire  storage  surface  can  be  placed 
inside  a  vacuum  or  hermetically 
sealed  space.  Second,  .serial  search¬ 
ing  is  not  necessary  becau.se  of  the 
small  storage  area.  Third,  mechan¬ 
ical  motion  at  reasonable  speeds  to 
any  part  of  the  memory  requires 
only  a  fraction  of  a  second.  Fourth, 
mechanical  positioning  may  be  ap¬ 
proximate  as  long  as  it  is  stable. 
Final  .scanning  and  centering-in  can 
be  done  optically  or  electron- 
optically.  Fifth,  redundancy  can  be 
employed  to  insure  reliability  be¬ 
cause  of  the  large  capacity.  Sixth, 
the  high  speed  of  optical  readout 
permits  built-up  addressing  of  the 
information. 

An  entire  memory  can  be  placed 
on  a  simple  continuous  surface  such 
as  a  plate,  drum  or  disk.  Light 
optics  for  readout  has  the  advan¬ 
tages  of  simplicity,  low  cost  and  use 
of  color.  Maximum  practical  stor¬ 
age  density  is  about  10*  bits/cm". 
One  hundred  sheets,  32  by  32  cm, 
would  exceed  the  storage  capacity 
of  the  human  brain.  Electron  optics. 


on  the  other  hand,  offers  high  reso¬ 
lution.  An  electron  microscope  can 
read  easily  10'*  bits/cm\ 

Photographic  Analogy 

For  ease  in  understanding,  the 
concept  can  be  illustrated  best  by  a 
.system  based  on  the  more  familiar 
and  less  complex  light  micro.scope 
and  ordinary  photographic  film  as 
the  recording  medium.  Figure  2 
illustrates  the  basic  components  of 
such  a  system.  Data  are  .stored  by 
two  stages  of  photographic  reduc¬ 
tion — through  an  enlarger  in  re¬ 
verse  and  then  through  a  micro¬ 
scope  in  reverse — onto  a  Kodak 
high-resolution  photographic  plate. 
The  plate  has  a  slow  .speed  which  is 
the  rea.son  for  a  two-stage  reduc¬ 


tion  system  allowing  individual  bits 
to  be  exposed  on  fast  large-grain 
film  with  a  flying-spot  scanner. 
Storage  on  the  slow  fine-grained 
emulsion  can  be  made  in  large  par¬ 
allel  groups.  In  this  manner,  10* 
bits  can  be  stored  in  about  one-half 
hour  exclusive  of  processing  time. 

The  photographic  plate  contain¬ 
ing  digital  information  is  posi¬ 
tioned  by  a  servo  to  the  approximate 
location  where  a  desired  block  of 
information  is  stored.  The  data 
block  is  focused  somewhere  within 
the  linear  area  of  a  vidicon  tube 
face.  Scan  of  the  vidicon  can  be 
centered  electronically  onto  the 
image  of  the  data  block  wherever  it 
may  fall.  Servo  control  is  in  the  x 
and  y  directions  only.  Data  may  be 
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FIG.  4 — Simplified  block  diagram  of 
basic  microwaT#  signal  source 


read  from  the  vidicon  in  the  same 
manner  as  with  an  electrostatic 
memory  tube.  Or  data  may  be  read 
out  serially  to  a  core  memory  to 
avoid  deflection  uncertainties.  Bit 
spacing  chosen  was  eight  microns 
between  centers.  Each  block  con¬ 
sisted  of  a  64  by  64  matrix  (4,096 
bits  per  data  block). 

The  system  is  extended  easily  to 
a  drum  or  disk.  Using  standard  4 
by  5-in.  photographic  plates,  as  an¬ 
other  alternative,  and  a  “record- 
changer-type”  mechanism,  as  much 
information  can  be  stored  as  with 
50  of  the  largest  capacity  memories 
available.  Photography  is  limited  to 
file-type  memories  because  of  the 
processing  delay. 

Spot  Size 

For  electron-optical  microspace 
storage  systems,  one  problem  has 
been  that  the  electron  beam  scatters 
within  the  material  of  the  record¬ 
ing  surface.  Size  of  the  recorded 
spot  may  be  many  times  larger  than 
the  electron-beam  diameter.  Several 
possibilities  exist  for  circumvent¬ 
ing  this  problem.  One  is  to  substi¬ 
tute  positive-ion  beams  for  electron 
beams.  Penetration  is  then  less  by 


roughly  the  ratio  of  the  square 
roots  of  the  masses — a  factor  of  43 
for  electrons  to  protons  and  even 
greater  for  heavier  ions.  Another 
technique  is  to  use  a  surface  which 
only  records  where  the  electrons  en¬ 
ter  and  not  where  they  go  under  the 
surface  nor  where  they  may  emerge. 

Picture  Simulation 

In  a  system  described  by  R.  E. 
Graham  and  J.  L.  Kelly,  Jr.,  of  Bell 
Telephone  Laboratories,  a  general- 
purpose  computer,  the  IBM-704,  is 
u.sed  as  an  instrument  for  simulat¬ 
ing  video  coding  methods.  Out¬ 
standing  advantage  of  the  system  is 
flexibility.  One  disadvantage  is 
slowness.  To  hold  machine  time  and 
storage  requirements  to  a  reason¬ 
able  size,  the  simulation  system  nses 
an  input  picture  of  about  100  by  100 
elements.  This  corresponds  to  about 
l/25th  of  a  conventional  tv  frame. 

A  block  diagram  of  the  picture 
processing  chain  is  shown  in  Fig.  3. 
It  was  decided  that  a  picture  con¬ 
sisting  of  12,000  samples  would  be 
a  good  compromise  between  scan¬ 
ning  time,  machine  time  and  ma¬ 
chine  storage  on  the  one  hand,  and 
size  and  resolution  of  the  picture  on 
the  other.  A  DuMont  multiscanner 
was  converted  to  scan  a  .square  pic¬ 
ture  in  2.4  sec  with  100  .scanning 
lines.  The  resulting  video  signal  is 
rooted,  mixed  with  sync  in  the  con¬ 
ventional  manner  and  band-limited 
to  2,500  cps.  The  video  signal  is 
then  fed  into  the  digital  recording 
equipment  consisting  of  an  Ampex 
300  audio  transport  operated  at  a 
tape  speed  of  50  in. /sec.  The  sync 
generator  is  triggered  by  counting 


down  from  the  5-kc  timing  wave 
used  to  trigger  the  digital  gear.  Re¬ 
cording  is  started  during  vertical 
blanking. 

Usually,  several  frames  of  a  given 
picture  are  recorded  to  allow  for 
monitor  setup  time  in  playback. 
Recording  is  i  topped  asynchro¬ 
nously,  the  picture  changed  in  the 
scanner,  and  a  file  mark  recorded 
before  each  succeeding  picture. 
These  operations  are  accomplished 
by  a  combination  of  relay  and 
electronic  logic. 

When  a  tape  is  played  back,  the 
Datrae  converter  changes  the  signal 
from  digital  to  analog.  The  signal 
is  passed  through  a  low-pass  filter 
identical  to  the  recording  filter  and 
displayed  on  a  monitor.  The  sync 
pulses  are  derived  from  the  video 
signal  and  the  timing  wave  from 
the  tape  is  used  to  control  the  hori¬ 
zontal  sweep  speed.  The  monitor  has 
two  kinescopes — a  seven-in.  tube 
with  a  slow  phosphor  for  direct 
viewing  and  a  10-in.  tube  for  photo¬ 
graphing  with  a  35-mm  camera. 

At  the  present  time,  the  system 
has  been  used  only  for  testing  of 
digital  coding  systems.  It  is 
planned,  however,  to  use  it  for  simu¬ 
lation  of  analog  signal  processes 
and  also  for  more  elaborate  com¬ 
putations  on  visual  material,  in¬ 
cluding  pattern  recognition. 

Microwave  Signal  Generator 

Either  a  backward-wave  oscil¬ 
lator  or  a  Carcinatron  may  be  used 
in  a  microwave  signal  generator  in 
which  frequency  is  controlled  by 
adjusting  a  single  voltage.  In  the 
generator  described  by  J.  A.  Huie 
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and  L.  C.  Eisaman  of  Stromberg- 
Carlson  no  mechanical  element.'t ' 
have  to  be  adjusted  or  tuned.  De¬ 
gree  of  precision  depends  upon  ac¬ 
curate  electrode  voltages. 


Basie  System 

The  basic  system  is  shown  in 
Fig.  4.  The  voltage-tunable  bwo 
is  u.sed  to  derive  a  c-w  microwave 
signal.  The  r-f  ptiwer  is  sampled 
by  the  directional  coupler  and  fed 
t«)  the  reference  cavity.  F'requency 
of  oscillation  is  controlled  by  one- 
knob  tuning  of  the  precision  ref¬ 
erence  cavity.  The  variable  attenu¬ 
ator  adjusts  the  r-f  level  and 
provides  a  service  adjustment  to 
compensate  for  variation  between 
microwave  tubes.  This  variation 
should  be  reduced  to  standardize 
the  loop  gain  at  an  optimum  value 
by  adjusting  the  input  power  to 
the  reference  cavity.  If  power  out¬ 
put  must  be  held  constant  as  a 
function  of  frequency,  the  attenua¬ 
tor  can  be  automatically  controlled. 

Signals  are  furnished  to  the  dif¬ 
ferential  amplifier  by  the  reference 
cavity  in  such  a  manner  as  to  stabi¬ 
lize  the  system.  A  dual  mode  cavity 
with  two  resonant  points  a  few  me 
apart  gives  the  proper  response. 
Both  modes  track  over  the  complete 
tuning  range  of  the  cavity.  Figure 
5  shows  the  modes  and  a  schematic 
repre.sentation  of  the  cavity.  In 
order  to  couple  to  both  modes  with 
the  input  line,  the  TE, ,  circular 
mode  was  chosen.  Outputs  are 
separate  for  each  resonance  mode. 
A  coupling  similar  to  a  sidewall 
waveguide  coupler  was  employed 
with  waveguide  input  and  output. 
The  input  couples  through  the  cen¬ 
ter  hole  and  excites  both  modes. 

Two  tuning  screws,  90  deg  apart 
on  the  periphery  of  the  cavity,  set 
the  distance  between  the  two  reson¬ 
ance  modes.  If  properly  adjusted, 


a  smooth  discriminator-type  output 
over  the  operating  frequency  range 
is  provided  by  the  difference  of  the 
two  outputs.  The  cavity  has  a 
loaded  Q  of  about  3,500  for  each 
resonance  mode. 

Absolute  frequency  accuracy  of 
0.03  percent  was  achieved.  At  C 
band,  or  5  kmc,  this  is  a  1.5-mc  ac¬ 
curacy.  Short-term  frequency  sta¬ 
bility  was  less  than  one  part  in  10''. 
Residual  f-m  was  one  part  in  10”. 
With  a  Raytheon  QK522,  power  out¬ 
put  obtainable  is  in  excess  of  150 
mw.  The  generator  is  tuned  readily 
over  a  15-percent  band. 

Some  of  the  potential  applica¬ 
tions  for  the  microwave  signal 
source  include:  secondary  micro- 
wave  frequency  standard;  driver 
for  traveling-wave  tubes;  radome 
thickness  measurements;  Q  meas¬ 
urements  on  microwave  compo¬ 
nents;  dielectric  or  pha.se-shift 
component  measurements  and  cali¬ 
brating  frequency  meters. 


Two-Phase  Demodulator 


phase.  Purpose  of  the  corrective 
network  is  to  maintain  the  90-deg 
phase  difference  in  local-oscillator 
branch  line  lengths  over  the  octave 
bandwidth.  Directional  couplers 
serve  dual  purposes — they  are  part 
of  the  mixer  circuit  (local  oscillator 
injection)  and  they  provide  isola¬ 
tion  between  the  separate  local-oscil¬ 
lator  signal  components. 


Receiver 


In  development  of  an  S-band 
demodulator  to  provide  image  re¬ 
jection,  R.  B.  Wilds  of  Sylvania 
Electronic  Defense  Laboratory  con¬ 
sidered  using  a  bwo  but  decided  in¬ 
stead  to  adopt  a  system  based  on 
the  outphasing  principle.  Difficulty 
in  synchronous  tuning  of  the  bwo 
was  the  reason  for  its  elimination. 

The  r-f  demodulator  is  shown  in 
Fig.  6.  It  consists  of  two  two-way 
power  dividers,  two  lO-db  direc¬ 
tional  couplers,  two  1N21  crystals 
and  a  phase-corrective  network.  An¬ 
tenna  and  local-oscillator  signals  are 
split  into  equal  components  at  the 
power  dividers.  Before  mixing,  one 
component  of  the  local  oscillator 
signal  is  delayed  90  deg  with  re¬ 
spect  to  the  other.  But  components 
of  the  incoming  signal  are  kept  in 


The  image  rejection  receiver  is 
shown  in  Fig.  7.  Output  voltage  of 
channel  one  lags  that  of  channel 
two  by  90  deg  when  the  local-oscil¬ 
lator  frequency  is  higher  than  the 
signal  frequency.  W’hen  the  l-o  fre¬ 
quency  is  lower  than  the  signal 
frequency,  output  of  channel  one 
leads  channel  two  by  90  deg. 

Since  the  amount  of  image  re¬ 
jection  realized  by  basic  outphasing 
is  limited,  the  receiver  of  Fig.  7 
was  modified  by  adding  additional 
stages  as  shown  in  Fig.  8.  The 
phase  detector  is  arranged  so  that 
positive  output  pulses  are  generated 
in  response  to  the  signal  and  nega¬ 
tive  ones  in  response  to  an  image. 
The  positive  pulses  are  ignored 
while  the  negative  ones  are  ampli¬ 
fied  in  the  high-gain  video  gate 
amplifier.  Amplified  pulses  are  ap¬ 
plied  to  the  gated  stages  in  the 
gated  i-f  amplifier.  Gain  of  the  i-f 
amplifier  is  reduced  as  the  number 
of  gating  stages  increases. 

The  image  rejection  receiver  re¬ 
duces  interference  in  localities  of 
high  signal  density.  The  system 
could  also  be  useful  for  eliminating 
or  reducing  image  noise  band  when 
using  a  traveling-wave  tube  pre¬ 
amplifier.  Variations  of  the  basic 
principles  can  possibly  solve  other 
signal  ambiguity  problems  in  su¬ 
perheterodyne  receivers.  To  adapt 
the  receiver  to  other  r-f  bands,  the 
demodulator  can  be  rescaled. 
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One  field  of  investigation  for  the  International  Geophysical  Year  is  the* 
correlation  of  cosmic  radiation  intensity  with  other  ionospheric  and  geo¬ 
magnetic  phenomena.  Plastic  balloons  carrying  sensitive  recording  and 
telemetering  equipment  are  ideal  vehicles  for  this  purpose.  This  article 
describes  the  instrumentation  and  transistor  circuits  employed 


By  L.  E.  PETERSON,  R.  L.  HOWARD  and  J.  E.  WINCKLER, 

Institute  of  Technolotry,  University  of  Minnesota,  Minneapolis,  Minn. 


Balloon  Gear  Monitors 


During  the  International  Geo¬ 
physical  Year,  changes  in  the 
intensity  and  composition  of  cosmic 
radiation  will  be  correlated  with 
sunspot  activity,  solar  flares,  and 
related  ionspheric  and  geomagnetic 
effects.  To  measure  low-energy 
cosmic  rays  effectively,  it  is  neces¬ 
sary  to  place  detectors  above  the 
earth’s  atmosphere  for  extended 
periods  of  time.  Constant-level 
plastic  balloons  provide  an  ideal 
vehicle  for  this  purpose.  Appara- 
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tus  flown  on  such  balloons  must 
meet  severe  restrictions  as  to 
weight  and  power  consumption,  and 
must  withstand  extreme  environ¬ 
mental  conditions,  yet  provide  the 
utmost  in  reliability. 

Instrumentation 

Minimum  scientific  instrumenta¬ 
tion  consistent  with  the  objectives 
of  the  program  consists  of  a  single 
omnidirectional  Geiger  counter  and 
a  spherical  integrating  ionization 
chamber.'  The  counter  measures 
the  particle  or  X-ray  flux  while  the 
ion  chamber  measures  the  energy 
loss  of  the  radiation  in  the  chamber. 
The  ratios  of  ionization  rate  to 
counter  rate  are  impoiitant  pieces  of 
data.  The  responses  of  each  instru¬ 
ment  to  varying  types  of  radiation 
are  calibrated  under  laboratory 
conditions  in  advance  of  the  flight. 

A  nuclear  emulsion  pellicle,  con¬ 
sisting  of  12  4-in,  by  5-in.  by  600- 
micron  Ilford  plates,  completes  the 
detecting  components  of  the  flight 
train.  From  these  plates,  the  energy 
and  charge  spectra  of  cosmic  rays 
may  be  determine<l. 

The  remainder  of  the  flight 
instrumentation  consists  of  record¬ 
ing  and  telemetering  facilities,  a 
pressure-altitude  instrument,  and 
devices  for  balloon  programming 


Tlm*-IapM  cain«ra  and  OUand  cycl* 
prMBur*  transducMr  aMambty.  B«Ilowt 
moTM  contactor  ovor  rotating  holix  as 
prossuro  chongos,  varying  phoso  of  pips 
rvcordod  on  film 


and  tracking.  Information  rates  to 
be  recorded  and  telemetered  are 
reduced  to  the  minimum  for  simplic¬ 
ity  of  recording  and  to  increase  tele¬ 
metry  signal-to-noi.se  ratios  with  a 
minimum  of  power. 

Telemetering  is  accomplished  dur¬ 
ing  the  early  phases  of  a  flight  by 
either  one  of  two  basic  systems. 
One  is  based  on  the  Rawin  system' 
used  by  the  Weather  Bureau  for 
radiosonde  balloon  flights.  An  alter¬ 
nate  f-m/f-m  system,  using  a  car¬ 
rier  frequency  of  95  me,  has  been 
used  for  shipboard  operations  and 
at  other  naval  installations  where 
Rawin  receiving  facilities  are  not 
available. 

The  block  diagram  of  the  flight 
equipment  using  the  Rawin  system 
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Complete  ion  chamber  asaembly.  Cop- 
per-ploted  eteel  sphere  is  iUl^  with 
pure  argon  at  100  psi 

THE  FRONT  COVER — Plastic  balloon 
being  prepared  ior  launching  into  spoce 
to  measure  cosmic-ray  intensity 


Cosmic  Radiation 


chamber  is  a  pulse  of  about  10‘“  saturated  amplifier  provides  a  posi- 
coulombs,  occurring  at  rates  up  to  tive  pulse  of  4-v  amplitude  and  10- 
several  per  minute,  depending  on  ^usec  duration.  This  pulse  triggers 
the  intensity  of  the  ionizing  radia-  a  2-sec  monostable  multivibrator, 
tion.  This  pulse  is  differentiated  whose  output  drives  a  direct-coupled 
and  coupled  to  an  amplifier  by  a  grounded-collector  stage  that  sup- 
grounded-collector  stage.  The  plies  signals  to  the  telemetering  and 

recording  units.  The  270-v  supply 
consists  of  nine  30-v  hearing  aid 
cells  potted  in  Tackiwax.  Since  the 
electrometer  draws  negligible  cur¬ 
rent,  battery  life  is  indefinite.  The 
transistor  circuit  is  constructed  on 
a  phenolic  card  and  the  entire 
assembly  is  in  an  aluminum  box. 

Geiger  Counter 

High  voltage  for  the  operation  of 
the  Geiger  counter  is  obtained  from 
a  transistorized  power  supply  and 
1-kv  corona-type  regulator.  The 
counter  provides  a  negative  pulse 
which  is  differentiated,  shaped  and 
amplified  in  a  circuit  similar  to  that 
of  the  ion  chamber.  The  counter 
rate  is  scaled  down  by  a  9-stage 
binary  scaler  before  the  square- 
wave  output  is  fed  to  the  telemeter¬ 
ing  unit.  The  circuits  are  built  on 
an  insulated  card. 

To  prevent  breakdown  from  high 
voltages  at  the  low  pressure  of  high 
altitudes,  the  instrument  is  sealed 
in  a  No.  10  can  at  0.5  atmosphere. 
Recording  is  accomplished  with  a 


is  shown  in  Fig.  1.  The  detailed 
circuits  are  in  Fig.  2.  The  appa¬ 
ratus  uses  ordinary  germanium 
transistors  throughout  except  for 
the  h-f  transmitting  tubes. 

The  output  of  the  quartz-fiber 
electrometer  in  the  ionization 
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Film  strip  taksn  at  a  balloon  hoight  o<  100,000  it  Tho  rocords  or*  typical  of  tho 
rosponso  to  cosmic  rodlation  ovsr  Minnssota  during  solor  maximum.  Each  comsra 
iroms  spans  100  sq  ml  on  ground.  Position  oi  rivsr  indicotss  balloon  drift  in  3-min 
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35-mm  time-lapse  camera  which 
photographs  downward  so  that  bal¬ 
loon  trajectories  and  upper-altitude 
wind  velocities  may  be  obtained 
from  the  aerial  photos.  Neon  bulbs 
are  placed  near  the  edges  of  the  film 
carriages  and  record  on  the  film 
through  small  holes.  The  bulbs  are 
turned  off  by  negative  excursions 
of  the  output  grounded-collector  cir¬ 
cuits  on  each  instrument.  The  cir¬ 
cuit  configuration  of  the  neon  driv¬ 
ers  allows  the  60-v  bulbs  to  be 
turned  on  and  off  with  low-voltage 
transistors.  The  brightness  is  in¬ 
dependent  of  transistor  character¬ 
istics.  The  film  speed  is  held  con¬ 
stant  to  within  0.1  percent  by  a 
chronometric  motor.  With  a  frame 
rate  of  3  min  per  frame,  a  50-ft  roll 
of  film  provides  continuous  data 


recording  for  36  hours. 

To  provide  an  altitude  history  of 
the  flight,  a  pressure  bellows  and 
an  Olland  cycle  readout  are  built 
into  the  camera  unit.  The  Olland 
cycle  transducer  consists  of  a  silver 
rotor,  driven  by  the  camera  motor, 
with  plastic-filled  reference  grooves 
and  helixes.  Each  rotation  of  the 
rotor  turns  the  neon  bulb  on  and  off 
in  a  definite  sequence,  depending  on 
the  position  of  the  bellows-driven 
contact  arm.  The  phases  of  the  pips 
representing  the  10-turn  and  1-turn 
helixes  are  calibrated  as  a  function 
of  pressure  previous  to  the  flight. 
The  camera  is  mounted  in  a  light¬ 
weight  frame  with  a  two-pound 
battery  pack  which  powers  the 
recorder  and  instruments  for  40  hr. 

In  the  telemetering  transmitter 


TeUmvIarinq  •quipmcnt  operating  crt 
9S-inc  packaged  lot  iUght 


and  modulator  system,  a  1,680-mc 
carrier  is  keyed  off  for  about  65 
finec  by  a  blocking  oscillator  whose 
frequency  may  be  controlled  by  re¬ 
sistances  or  voltages  in  the  grid  cir¬ 
cuit.  The  rate  may  vary  from  2  to 
190  cps.  In  meteorological  applica¬ 
tions,  the  rate  is  controlled  by 
thermi.stors  and  humidity  elements; 
for  IGY  flights  these  are  replaced 
by  information  from  the  ion  cham¬ 
ber  and  Geiger  counter.  The  ground 
equipment  consists  of  a  servo-driven 
parabolic  antenna,  a  1,680-mc  re¬ 
ceiver,  and  a  pulse  shaper.  These 
pulses  provide  the  signal  for  a  strip- 
chart  recorder  which  has  an  output 
indication  proportional  to  fre¬ 
quency.  Azimuth  and  elevation 
are  printed  as  a  function  of  time. 

The  water-activated  wet  battery 
normally  used  with  the  radiosonde 
equipment  is  replaced  by  a  dry  cell 
pack  which  lasts  about  five  hours. 
After  this  time  the  balloon  is  usu¬ 
ally  out  of  range.  Thus  the  early 
portion  of  the  flight  is  telemetered 
so  that  balloon  performance,  wind 
data  and  approximate  trajectory 
may  be  obtained  before  the  flight 
terminates.  Also,  a  quick  look  at 
the  data  is  available  to  guide  the 
programming  of  additional  flights 
without  the  necessity  of  recovery. 

Alternate  System 

The  alternate  balloon-borne  f-m/- 
f-m  telemetering  system  is  shown 
in  the  block  diagram  of  Fig.  3,  and 
the  schematic  in  Fig.  4.  The  fre¬ 
quencies  and  amplitudes  of  the  sub¬ 
carrier  generator  circuits  are  held 
constant  by  temperature-compensa¬ 
tion  with  thermistors.  The  95-mc 
transmitter  radiates  about  0.6  w, 


SINGLE  COUNTER  UNIT 


FIG.  2 — Circuit  Khumatic  oi  the  cosmic  ray  detection  and  counting  circuits.  Equip¬ 
ment  is  designed  to  operote  from  -|-30C  to  — 40C 


FIG.  3 — Block  dlogrom  of  the  i-m/i-m  telemetering  system.  Carrier  frequency  is  95  me 
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FIG.  4 — Schematic  oi  the  two-channel  i-m/i-m  telemetering  circuit.  Output  power  is 
approximately  0.5  w:  range  Is  400  miles 


and  can  be  received  at  400-mile  dis¬ 
tances  with  an  ordinary  f-m/f-ra 
Kround  station.  Transmitter  heat 
and  water  ballast  are  used  to  pre¬ 
vent  freeze-out  of  the  20-hr  battery 
pack.  Field  operations  are  simpli¬ 
fied  with  this  system  since  one  can 
easily  transport  and  set  up  an 
antenna,  receiver  and  tape  recorder. 

A  1-w  low-frequency  beacon 
shown  in  Fig.  5  provides  a  signal 
for  tracking  aircraft  and  long  range 
direction-finding.  The  unit  also  con¬ 
tains  a  timer  and  safety  equipment 
satisfying  CAA  requirements  on 
free  balloon  flights.  Flight  dura¬ 
tion  is  set  before  launching,  and  at 
termination  time  an  electrically  con¬ 
trolled  squib  fires,  freeing  the  load 
from  the  balloon;  the  balloon  bursts 
and  the  load  parachutes  to  the 
ground.  The  normal  beacon  signal 
of  alternate  20-8ec  off-and-on  periods 
is  changed  to  a  steady  carrier  a 
half  hour  before  cutdown  as  an 
indication  the  timer  is  still  operat¬ 
ing  and  about  to  terminate  the 
flight. 


Flight  Packaging 

The  individual  transistor  circuits 
are  designed  to  operate  between 
■f  .30  C  and  —25  C,  but  since  certain 
components  such  as  the  Geiger 
counter  and  dry  batteries  fail  at  low 
temperature  .special  packaging  is 
essential.  Although  temperatures 
at  100,000  ft  may  reach  —70  C,  the 
temperature  of  the  batteries,  coun¬ 
ters  and  circuits  dues  not  drop  much 
below  the  freezing  point  of  water 
during  an  entire  night.  Painting 
the  aluminum  cans  half  white  pre¬ 
vents  excessive  heating  from  solar 
radiation  during  the  day.  The  radi¬ 


osonde  unit  is  wrapped  in  a  double 
layer  of  rock  wool  and  polyethylene 
plastic  to  prevent  the  batteries  from 
freezing  at  night.  The  beacon  unit 
is  placed  in  a  2-in.  thick  Styrofoam 
box  which  retains  the  transmitter 
heat  to  warm  the  batteries. 

The  entire  flight  ensemble  is 
shown  in  Fig.  6.  The  nuclear 


FIG.  6 — Sketch  of  complolo  flight  Mtup. 
Balloon  ha*  180.000  cu  H  capacity 
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FIG.  5 — Boacon  and  timor  circuit.  Squib 
•xplodo*  if  balloon  ia  at  lo**  than  30,000 
ft  100  min  of  tor  launching,  thus  oliminot- 
ing  hazard  lo  oircrait.  Battery  pack 
supplies  power  for  40  hours 

emulsions  are  sealed  in  a  No.  10 
can,  and  form  the  bottom  com¬ 
ponent  of  the  flight  train.  The  low- 
frequency  half-wave  antenna  is 
reinforced  with  200-lb  nylon  line, 
and  the  entire  load  is  lashed  to¬ 
gether  with  a  1,000-lb  line.  The 
total  load  weighs  about  60  lbs  and 
can  be  flown  on  a  60-lb  balloon  at 
constant  level  for  periods  up  to  22 
hrs  at  10  mb  pressure  (100,000-ft 
altitude)  without  special  ballasting. 

Results 

The  apparatus  has  been  flown  on 
nearly  40  flights  of  up  to  22  hours 
duration  during  the  first  half  of 
the  IGY.  Only  minor  modifications 
have  been  necessary  since  the  start 
of  the  flight  schedule.  This  com¬ 
bination  of  equipment  has  proven 
flexible  since  it  is  possible  to  use 
either  the  Rawin  or  f-m/f-m  tele¬ 
metering  scheme,  or  to  fly  it  as  a 
“hitch-hike”  load  without  telemetry 
on  much  larger  balloons.  The  spare 
data  channel,  readily  available  on 
the  recording  gondola  or  with  either 
telemetering  scheme,  has  been  used 
for  special  apparatus,  such  as  a 
photon  counter. 

Many  of  the  electronic  details  in 
this  work  were  developed  by  R. 
Maas.  R.  Thorness  contributed  to 
the  mechanical  design  features  of 
the  instrumentation  and  W,  Huch 
engineered  the  balloon  features  of 
the  project. 
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Primary  Frequency  Standard 

Cesium  atoms  in  a  sealed  beam  tube  comprise  the  heart  of  a  primary  fre¬ 
quency  standard.  A  cry  stal  oscillator  is  monitored  by  the  natural  resonance 
frequency  of  cesium.  Complete  system  includes  the  beam  tube  resonatinji; 
at  9,192.63184  me.  an  oscillator  generating  r-f  at  the  resonance  frequency, 
and  a  control  loop  for  automatic  correction  of  the  source.  Output  signals 
are  100  kc,  and  1,  5,  10  and  100  me,  with  accuracy  of  1  part  in  10® 

By  ^ .  A.  MAINBERGER,  National  Company,  Inc.,  Malden,  ManHachusetts 


The  exceptional  resonant-fre¬ 
quency  stability  of  certain 
Group  I  atoms  has  been  recognized 
and  scrutinized  for  a  long  time. 
New  techniques  of  evacuating  a 
6-ft  long  chamber,  in  which  cesium 
may  exhibit  its  resonance  proper¬ 
ties,  have  made  possible  a  practical 
and  reproducible  primary  frequency 
standard.  The  outstanding  advan¬ 
tage  of  the  new  instrument  is  the 
long-term  stability  of  its  output 
frequencies. 

At  present  this  stability  is  rated 
at  5  parts  in  10“,  when  measured 
by  a  device  having  a  response  time 
of  more  than  5  sec.  It  is  achieved 
at  any  t:me  after  a  warmup  of  one 
hour,  without  reference  to  any 
other  signal,  and  will  remain  the 


FIG.  1 — Syftom  functional  block  diagram 
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same  throughout  the  life  of  the 
equipment.  It  also  offers  an  accu¬ 
racy  of  1  part  in  10",  which  is 
limited  only  by  the  precision  of 
measurements  of  the  resonance  fre¬ 
quency  of  cesium.  Its  potential 
accuracy  may  not  be  realized  until 
some  future  date. 

System  Concept 

Operation  of  the  Atomichron  is 
based  on  the  physical  fact  that 
cesium  atoms  can  exist  in  different 
energy  states.  Transitions  between 
states  may  be  accompanied  by  the 
radiation  or  absorption  of  an  elec¬ 
tromagnetic  wave  whose  frequency 
is  the  same  for  all  cesium  atoms  and 
independent  of  temperature,  pres¬ 
sure  and  age. 

If  these  atoms  are  passed  through 
an  r-f  field  at  the  resonance  fre¬ 
quency,  it  is  likely  that  a  number 
of  them  will  change  energ>'  state. 
As  the  applied  field  deviates  from 
resonance,  fewer  of  the  exposed 
atoms  will  make  transitions.  If  a 
means  is  provided  to  detect  continu¬ 
ously  the  number  of  atoms  which 
change  state,  then  this  comparative 
measurement  will  indicate  how  clo.se 
the  applied  field  is  to  the  atomic 
resonance  frequency.  With  proper 
manipulation  this  measurement  may 
be  used  as  a  control  signal  in  a  feed¬ 
back  loop  to  automatically  maintain 
the  generated  field  at  the  precise 
resonance  frequency. 

The  instrument  uses  a  5-mc 
crystal  oscillator  as  the  prime  gen- 
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FIG.  2 — Typical  d<  (A)  and  a-c  (B)  r*- 
■onanc*  curret.  Patection  oi  lOO-cps  i-m 
tignal  la  thown  graphically  at  (C) 

erator  of  the  r-f  signal  that  is  ulti¬ 
mately  applied  to  the  beam  tube,  as 
shown  in  the  block  diagram  of  Fig. 
1.  This  5-mc  signal  is  multiplied 
1,836  times  to  yield  a  signal  at 
9,180  me.  Simultaneously  a  group 
of  multipliers,  dividers  and  mixers 
synthesizes  a  signal  of  12.631840  me 
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from  the  basic  5-mc  source.  These 
two  signals  are  combined  to  produce 
the  nominal  resonance  frequency  of 
cesium,  9,192.631840  me. 

This  frequency  is  exact  only  if 
the  oitcillator  frequency  is  actually 
5  me.  Since  even  the  hiKhest-quality 
crystals  drift  rapidly  after  the 
warmup  period,  it  is  necessary  to 
determine  the  amount  and  direction 
of  drift,  and  the  correction  to  be 
applied  through  an  afe  system. 

Any  drift  of  the  crystal  o.scillator 
is  tran.slated  through  the  multiplier, 
synthesizer  and  mixer  to  the  r-f 
field  applied  to  the  atomic  beam 
tube.  This  tube  is  the  comparison 
device  of  the  feedback  loop.  Thus 
the  drift  of  the  cry.stal  oscillator 
manif  ests  itself  as  a  reduction  of 
output  from  the  beam  tube.  The 


resultant  d-c  resonance  curve  of 
Fig.  2A  does  not  discriminate 
against  direction  of  drift,  and  is 
unsuitable  as  a  control  signal. 

Frequency  Modulation 

By  frequency  modulating  the  r-f 
signal  applied  to  the  beam  tube, 
however,  the  d-c  re.sonance  curve  is 
converted  into  the  discriminator- 
type  cur\’e  of  Fig.  2B.  If  the  r-f 
decreases  from  resonance  the  out¬ 
put  is  an  a-c  signal  of  zero  pha.se.  A 
frequency  increase  from  resonance 
yields  an  a-c  signal  of  opposite 
pha.se.  Not  only  has  the  direction  of 
drift  been  resolved  by  this  conver¬ 
sion,  bujt  the  exact  resonance  fre¬ 
quency  is  identified  as  a  true  null 
rather  than  a  maximum  signal. 

The  signal  from  the  beam  tube  is 


of  proper  form  to  control  a  servo 
system  directly.  A  portion  of  the 
modulator  output  is  fed  to  one  wind¬ 
ing  of  a  2-pha.se  motor.  The  other 
winding  is  excited  by  the  modula¬ 
tion  detected  by  the  beam  tube.  If  a 
frequency  difference  exists  between 
the  5-mc  oscillator  and  the  cesium 
resonance  frequency,  the  control 
signal  developed  will  apply  a  correc¬ 
tion  through  a  mechanically  cou¬ 
pled  capacitor  and  minimize  the 
oscillator  frequency  error. 

Synthesizer 

The  resonance  frequency  of 
cesium  is  not  a  convenient  number 
to  work  with,  and  any  basic  fre¬ 
quency  which  will  multiply  to  this 
value  directly  will  not  be  an  even 
number.  For  many  applications 
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Atomic  clock  drtvlaq  ■toadord  oloctric  clock  with  buUl-la  100-kc  to  60-cp«  divldor.  Roar  viow  oi  atomic  iroquoncf  ttoadord. 
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where  stability  alone  is  the  consid¬ 
eration,  availability  of  odd  frequen¬ 
cies  only  presents  no  problem.  But 
frequencies  such  as  100  kc  and  1  me 
have  become  standard  in  the  field. 

Starting  with  5  me  as  the  prime 
generator,  9,180  me  is  the  easiest 
harmonic  to  achieve  by  direct  multi¬ 
plication.  This  leaves  12.631830  me 
as  the  figure  to  be  manufactured 
from  a  5-mc  source.  All  operations 
in  the  process  must  be  such  that  the 
output  will  be  an  exact,  invariant 
frequency  with  no  drift  and  phase- 
locked  to  the  input  frequency. 

The  synthesizer  performs  this 
task  by  frequency  multiplication, 
division  and  mixing.  It  is  more  con¬ 
venient  to  .synthesize  12.63ir40  me 
rather  than  12.631830.  Since  Essen’s 
measurements'  of  cesium  resonance 
are  accurate  only  to  rtlO  cps,  the 
accuracy  is  not  impaired. 

Dividers 

All  dividers  in  the  block  diagram 
of  Fig.  3  are  of  the  regenerative 
type  and  comprise  a  mixer  and 
multiplier  stage.  A  schematic  of 
the  input  section  is  shown  in  Fig.  4. 
Using  first  divider  V,  and  V,  as  a 
typical  example,  with  the  5-mc  in¬ 
put  removed  there  will  be  no  out¬ 
put.  With  the  input  replaced,  any 
4-mc  signal  across  the  output  tank 
of  multiplier  V„  due  to  noise  or 
transient  disturbance  will  mix  with 
the  input  and  create  a  1-mc  output 
which  is  multiplied  to  a  greater 
4-mc  signal  through  V,. 

This  regeneration  continues  un¬ 
til  the  loop  gain  stabilizes  at  unity. 
The  design  criteria  for  such  a 
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circuit  are  the  conversion  gain 
through  the  mixer  times  the  multi¬ 
plier  gain,  which  must  be  greater 
than  unity  for  the  desired  fre¬ 
quency,  and  the  loop  gain  which 
must  be  less  than  unity  for  either 
the  input  or  multiplier  output  fre¬ 
quencies.  The  higher  the  input 
level  can  be  made  without  incurring 
oscillation,  the  easier  the  circuit 
will  start. 

Two  signals  are  available  from 
each  divider.  Thus  in  addition  t> 
the  possibility  of  obtaining  outputs 
of  i,  i,  J  .  .  .  from  the  mixers, 


values  of  8,  J,  t  .  .  .  are  simul¬ 
taneously  generated  at  the  output 
of  the  multipliers.  The  synthesizer 
makes  use  of  this  to  create  810  kc 
from  900  kc  in  a  10:1  divider,  V, 
and  F,. 

Supplying  a  phase-modulated  fre¬ 
quency  to  the  beam  tube  is  also 
taken  care  of  in  the  sy’nthesizer,  a.« 
shown  in  Fig.  5,  since  it  is  far 
easier  to  modulate  12.6.31840  me  and 
transfer  the  modulation  to  the 
X-band  signal  by  mixing  with  9,180 
me  than  to  modulate  9,192 -t-  me  di¬ 
rectly. 


FIG.  S — Schematic  diagram  of  modulator  ■•ction  of  •ynthMlxor 
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The  5-mc  basic  frequency  is 
multiplied  108  times  by  conven¬ 
tional  vacuum  tubes  to  540  me  at  a 
level  of  30  mw.  This  drives  a 
1N263  crystal  multiplier  and  the 
seventeenth  harmonic  is  extracted 
as  9,180  me.  Although  this  signal 
could  be  mixed  directly  with  the 
synthesizer  output  to  realize  the 
required  -i- 9,192  me,  the  available 
power  would  be  far  too  small.  To 
avoid  using  several  traveling-wave 
amplifiers  and  degrading  the  signal 
with  their  attendant  noise,  the 
drift-canceled  oscillator  principle  is 
employed. 

Referring  to  Fig.  6,  the  output 
of  a  klystron  local  oscillator  run¬ 
ning  at  9,147  me  is  mixed  with  9,180 
me  to  create  a  low  frequency  side¬ 
band  of  33  me.  This  is  amplified  by 
standard  i-f  techniques,  with  little 
degradation  of  the  signal-to-noise 
ratio.  The  synthesizer  output  is  in¬ 
jected  into  a  high-level  mixer  in 
the  i-f  amplifier  to  obtain  a 
45.631840-mc  signal  frequency-m*)d- 
ulated  at  100  cps.  When  this  output 
modulates  the  same  klystron  oscilla¬ 
tor  signal,  the  upper  sideband  be¬ 
comes  the  required  cesium  reson¬ 
ance  frequency,  9192.631840  me. 
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FIG.  6 — Drift-canceled  oscillator 


Frequency  control  of  the  5-mc 
oscillator  shown  in  Fig.  7  is  ac¬ 
complished  by  two  motor-driven 
capacitors  in  parallel.  Capacitor  C, 
provides  fine  frequency  control  and 
is  driven  by  the  100-cps  control 
signal  from  the  beam  tube.  This 
can  vary  the  frequency  ±:  2.5  cps, 
which  is  ample  for  short-term 
drifts  over  several  days.  To  com¬ 
pensate  for  long-term  shifts,  larger 
capacitor  C,  is  used.  These  two  sys¬ 
tems  are  interlocked  electrically. 

When  the  small  capacitor  reaches 
either  end  of  its  range,  a  cam  closes 
S,  or  S,  and  energizes  a  relay  which 
provides  excitation  to  one  phase  of 
second  drive  motor  A/,.  The  large 
capacitor  begins  to  turn  in  the  di¬ 
rection  which  will  make  the  small 
capacitor  return  to  the  middle  of 
its  range.  At  this  point  the  cam 
interrupts  the  relay  circuit  through 
S,  and  stops  the  control  motor.  This 
operation  continues  throughout  the 
life  of  the  equipment  or  until  the 
long-term  drift  exceeds  the  auto¬ 
matic  correction  range  of  db25  cps. 

Control-Signal  Amplification 

The  preamplifier  shown  in  Fig.  8 
amplifies  the  control-signal  output 
of  the  beam  tube  to  indicate  proper 
operation  of  the  system.  The  d-c 
component  of  the  output  is  moni¬ 
tored  on  a  meter  connected  between 
cathodes  of  the  input  amplifier, 
and  indicates  the  resonance  region 
as  well  as  proper  tuning  of  the 
tube’s  mass  spectrometer.  The  100- 
cps  component  at  the  plate  of  V,  and 
supplied  to  the  control-motor  section 


of  the  servo  amplifier.  It  is  also  am¬ 
plified  by  and  applied  to  a  phase 
detector  which  receives  a  reference 
signal  from  the  100-cps  oscillator  in 
the  servo  amplifier.  The  detector 
output  is  d-c,  whose  amplitude  and 
polarity  depends  on  the  frequency 
deviation  of  the  system  near  reson¬ 
ance,  as  shown  in  Fig.  2C.  This 
signal  drives  a  zero-center  microam¬ 
meter  for  visual  display,  and  is  also 
available  at  a  phone  jack  for  driv¬ 
ing  an  external  recorder. 

Warning 

The  200-cps  component  of  the 
beam  tube  output  is  extracted  at  the 
plate  of  F,  of  Fig.  8,  and  amplified 
to  serve  as  signal  for  a  warning  cir¬ 
cuit. 

As  seen  in  Fig.  2B  the  200-cps 
component  is  maximum  at  reson¬ 
ance.  By  converting  it  into  d-c,  it 
drives  V,  into  conduction  and  ener¬ 
gizes  relay  K,  to  operate  a  green 
light.  Should  the  system  be  off  res¬ 
onance  or  in  other  abnormal  operat¬ 
ing  condition,  the  absence  of  200 
cps  in  the  beam  tube  output  will 
operate  red  warning  light  B„ 

The  beam  tube  shown  in  Fig.  9 
is  the  heart  of  the  system.  Its 
basic  functions  are  to  introduce 
cesium  atoms  into  a  vacuum  cham¬ 
ber;  pass  them  through  a  magnetic 
field  of  the  proper  frequency  and 
discriminate  against  those  which  do 
not  make  transitions  in  energy 
state;  detect  the  existence  of  the 
neutral  atom  and  derive  a  useful 
output  signal. 

The  oven  is  a  closed  chamber 


within  the  vacuum  containing  a 
charge  of  metallic  cesium.  When 
heated  to  approximately  70  C  the 
vapor  of  this  element  will  effuse  at 
a  velocity  corresponding  to  its 
thermal  energy  through  a  narrow 
aperture. 

The  atoms  as  they  leave  the  oven 
exist  in  two  energy  states  and  are 
directed  into  a  long  narrow  cyl¬ 
inder.  Barring  a  collision  with  a 
residual  gas  atom,  they  travel  in 
straight  lines  to  the  first  of  three 
magnetic  fields.  Here  the  particles 
interact  with  steady  field  A  which 
has  a  strong  gradient  in  a  direction 
transverse  to  the  beam  direction. 

The  interaction  of  the  atoms  with 
this  type  of  field,  due  to  their  mag¬ 
netic  dipole  moment,  is  such  that 
for  one  energy  state  the  atoms  are 
deflected  slightly  toward  the  larger 
magnetic  pole  piece,  and  for  the 
other  state  are  attracted  toward  the 
small  pole  piece.  The  two  com¬ 
ponents  of  the  beam  are  thus 


separated,  and  by  bending  the  tube 
a  small  amount,  atoms  of  one  state 
only  are  directed  along  a  path 
through  the  r-f  field,  as  shown  in 
Fig.  10. 

In  the  central  region  of  the  tube 
the  atoms  interact  with  a  combina¬ 
tion  of  fields.  One  is  a  weak  steady 
magnetic  field  and  the  other  is  the 
magnetic  component  of  the  ex¬ 
ternally  generated  wave  at  9,192.- 
631840  me.  The  r-f  energy  is  intro¬ 
duced  through  a  glass  window  and 
travels  through  circular  wave¬ 
guide  to  a  pair  of  r-f  cavities  which 
have  slits  to  allow  the  passage  of 
the  beam.  The  oscillating  magnetic 
field  is  confined  to  the  r-f  cavities, 
the  rest  of  the  structure  Ijeing 
merely  a  drift  space.  If  this  field 
oscillates  at  nearly  the  correct  fre¬ 
quency  to  satisfy  the  energy  dif¬ 
ference  relation  between  the  upper 
and  lower  atomic  levels,  the  atoms 
will  make  a  transition  in  state. 

To  sort  out  those  atoms  which 


have  made  transitions,  and  extract 
the  desired  signal  the  beam  is  next 
passed  through  strong  inhomo¬ 
geneous  field  B  identical  to  the 
first  one,  and  split  again.  Back¬ 
ground  noi.se  is  minimized  by  aim¬ 
ing  the  signal-carrying  beam  at  a 
limiting  aperture. 

Defection 

The  cesium  atoms  as  they  pa.ss 
through  the  detector  aperture  are 
neutral  particles  and  must  be  con¬ 
verted  into  a  current.  The  method 
used  here  makes  the  atoms  impinge 
on  a  hot  tungsten  wire  where  they 
are  adsorbed  and  quickly  reevapo¬ 
rated  as  singly  charged  positive 
ions.  The  evaporating  ions  are 
drawn  by  a  small  electric  field  into 
a  mass  spectrometer,  deflected,  ac¬ 
celerated  and  then  allowed  to  strike 
the  first  dynode  plate  of  a  14-stage 
electron  multiplier. 

The  multiplier  amplifies  the  sig¬ 
nal  approximately  10'  times  and 
develops  an  output  of  several  mv 
across  the  preamplifier  input  im¬ 
pedance.  This  output  represents  a 
control  signal  of  such  frequency  and 
sign  as  to  correct  the  frequency 
deviations  of  the  5-mc  oscillator 
through  the  servo  system. 

Bandwidth 

Since  the  transition-inducing  field 
is  applied  only  for  a  finite  time 
duration,  it  does  not  appear  to  the 
atom  to  be  monochromatic,  but  has 
a  spread  of  frequencies  roughly 
equal  to  half  the  reciprocal  of  the 
time  duration.  In  the  beam  tube 
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FIG.  11 — Typical  rccordinq  taken  on  atomic  clock,  when  it  qoee  through  resonance 


the  atom  drifts  through  the  tran¬ 
sition  region  in  approximately  5 
millisec.  The  effective  bandwidth 
is  therefore  100  cps  with  an 
equivalent  Q  of  10*.  Furthermore, 
since  the  system  operates  on  the 
derivative  of  the  resonance  curve, 
the  resolution  is  increased  mark- 


u  rsTorsod  ol  A  and  lockod  at  B 


edly.  The  actual  sensitivity  is  1  mv 
of  100-cps  error  signal  for  each 
cycle  off  resonance  at  9,192  me. 

In  operation,  about  one  hour  is 
required  to  traverse  the  full  fre 
quency  range.  An  accurate  countei 
or  other  means  will  show  if  the 
frequency  control  switch  was  put  in 
the  proper  position.  Otherwise,  the 
frequency  will  continue  to  shift 
away  from  resonance  until  one  of 
the  limit  lights  turns  on  and  the 
drive  motor  is  deenergized.  When 
the  .switch  is  reversed,  resonance 
will  eventually  be  reached. 

Then  the  ion-current  meter  shows 
a  )>eak  in  beam  current  and  the 
error-signal  meter  swings  through 
zero  several  times,  the  deflections 
following  a  curve  similar  to  Fig.  2C. 
The  control  switch  is  reversed  and 
when  the  zero  between  the  maxi¬ 
mum  peaks  is  reached,  as  in  point 
f  =  0  of  Fig.  2C,  the  switch  is  put 
into  the  auto  position  and  the  con¬ 
trol  loop  closed.  All  output  frequen¬ 
cies  now  have  the  quoted  accuracy 
and  stability  and  they  will  retain 
them  till  the  system  fails  or  is  shut 
down. 

Performance 

A  typical  recording  taken  on  the 
system  is  shown  in  Fig.  11.  The 
system  was  first  driven  through 
resonance,  then  reversed  at  point  A 
and  locked  at  B.  Points  C  and  D 
correspond  to  excitation  of  the  drive 


motor  while  the  loop  is  closed,  caus¬ 
ing  the  control  capacitor  to  return 
to  the  middle  of  its  range.  The  drive 
motor  shifts  the  oscillator  20  cps/s 
at  9,192  +  me. 

The  slope  at  resonance  is  1.5 
cycles/mm.  The  velocity  error  in¬ 
troduced  when  the  drive  motor  is 
energized  at  C  and  D  is  reduced  to 
2  mm  or  3  cycles,  corresponding  to 
an  output  frequency  change  of  3 
parts  in  10“.  The  loop  gain  is  there¬ 
fore  about  20/3  or  6.6.  System 
bandwidth  is  125  cps. 

Stability 

By  intercomparing  systems  at 
various  times,  actual  reproducibility 
was  determined  to  be  2  to  4  parts  in 
10**.  Stabilities  over  periods  of  sev¬ 
eral  hours  to  a  few  days  were  always 
better  than  5  parts  in  10'*  and  often 
as  good  as  5  to  10  parts  in  10”. 

Although  over  thirty  Atomi- 
chrons  are  now  in  operation,  the 
ultimate  life  of  the  beam  tube  is 
still  uncertain  for  lack  of  sufficient 
data.  Several  are  approaching  or 
have  passed  the  guaranteed  life  of 
2,000  hours.  One  tube  exceeded 
4,000  hours  of  continuous  operation 
before  the  vacuum  deteriorated. 
The  titanium  getter  was  reflashed 
in  the  field,  and  an  additional  1,500 
hours  of  satisfactory  operation 
have  been  accumulated  to  date. 

A  practical  atomic  primary  fre¬ 
quency  standard  is  now  a  reality, 
and  this  is  just  the  beginning  of  a 
new  approach.  Many  improvements 
indicated  by  prototype  testing  have 
already  been  incorporated  into  pres¬ 
ent  production  models.  Next  objec¬ 
tives  are  higher  stabilities  up  to 
1  part  in  10",  ruggedized  equipment 
and  airborne  and  missile  models. 
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Pulse  Amplifier  With 


Fast-acting  nonlinear  feedback  through  diodes  controls  gain  of  a  transistor¬ 
ized  pulse  amplifier.  Output  is  essentially  constant  over  a  38-db  range  of 
input  signals.  Two  circuits  are  presented;  the  second  gives  greater  small- 
signal  gain  than  the  first,  as  well  as  improved  feedback  limiting  action 


By  LEON  H.  DLLBERGER. 

Project  Ehirlneer,  Research  and  Development  Dept,  Fischer  and  Porter  Company,  Hatboro,  Pa. 


Checkiag  the  qola  of  ompUfier-Umiter 


Circuits  discussed  in  this  article 
provide  amplification  of  100-kc 
square  waves  and  feature  the  ability 
to  limit  output  amplitude  without 
introducing  phase  distortion.  Amp¬ 
lification  is  present  in  varying 
amounts,  determined  by  input  level. 
For  signals  of  6-mv  peak  or  less,  38 
db  of  gain  is  provided,  automatic¬ 
ally  diminishing  for  higher  level 
input  signals.  With  400-mv  peak 
input,  gain  is  slightly  over  unity. 

The  standard  approach  calls  for 
an  amplifier  and  clipping  diodes 
at  the  output  as  shown  in  Fig.  lA. 
However,  for  large  outputs,  the 
diodes  do  not  provide  complete  or 
distortion  free  limiting.  Because 
of  physical  factors  within  the  di¬ 
odes,  signals  above  a  critical  ampli¬ 
tude  have  their  leading  and  trailing 
edges  shifted  in  time  with  respect  to 
low-level  position.  If  information 
contained  on  the  leading  edge,  is 
used  to  trigger  a  multivibrator, 
false  output  will  be  generated. 

An  alternate  approach,  shown  in 


Fig.  IB,  employs  nonlinear  feedback 
to  overcome  the  disadvantages 
noted,  and  still  provides  fast-acting 
jontrol.  A  circuit  using  this  method, 
is  shown  in  Fig.  2A.  Transistors 
Qi  and  provide  amplification, 
while  Qt  converts  the  output  to  a  low 
impedance  and  contributes  current 
gain  to  drive  the  emitter  of  Q,.  Di¬ 
odes  Di  and  D,  are  the  nonlinear 
elements  in  the  negative  feedback 
loop.  Before  complete  breakdown 
of  the  diodes,  feedback  over  the 
amplifier  is  small,  resulting  in 
maximum  gain.  The  only  feed¬ 
back  present  results  from  leakage 
resistance  and  stray  capacitance  of 
the  diodes.  By  employing  silicon 
switching  types  with  large  thres¬ 
hold  voltages,  and  only  4  to  12  m/i 
of  stray  and  junction  capacitance, 
this  feedback  can  be  kept  at  a  mini¬ 
mum.  Potentiometer  R,  is  set  to 
produce  zero  d-c  voltage  across  the 
diodes.  It  thus  prevents  conduc¬ 
tion  resulting  from  bias-level  differ¬ 
ences.  When  the  output  signal  ex¬ 
ceeds  0.4-v  peak  across  the  diodes, 
conduction  begins. 

Stability 

To  insure  stability  with  the  large 
amount  of  feedback  present  when 
the  diodes  conduct,  attention  to  the 
rate  of  roll  off  at  high  and  low  fre¬ 
quencies  is  required.  For  low  fre¬ 
quencies,  staggering  time  constants 
by  having  C,,  C,  and  C,  work  into 
different  impedances  produces  sta¬ 
bility.  Control  of  high  frequencies 
is  achieved  by  proper  alpha-cutoff 
limits  of  the  two  transistor  types 
used  in  the  amplifier. 


Transistors  Q,  and  Q,  are  30-mc 
alpha-cutoff  drift  units  while  Q.  is 
an  audio-frequency  type,  in  ground¬ 
ed-collector  connection  to  obtain 
low  output  impedance.  Considered 
with  the  load  impedances  used,  the 
final  time  constants  are  properly 
staggered. 

Complete  degeneration  for  large 
inputs,  resulting  in  unity  gain,  is 
not  realizable  consistent  with 
sufficient  amplification  of  small  sig¬ 
nals.  The  necessity  of  keeping 
large  for  maximum  loop  feedback 
efficiency  results  in  a  loss  of  open- 
loop  gain.  This  loss  is  due  to  local 
degeneration  in  Q,.  A  compromise 
adjustment  of  R,  results  in  a  small- 
signal  gain  of  50  and  a  large-signal 
gain  of  2.6. 

An  input  signal  of  6-mv  peak  is 
amplified  to  250-mv  peak  at  the  out¬ 
put.  A  400-mv  peak  signal  emerges 
at  a  1,000-mv  peak  level.  Thus  a 
38-db  input  variation  of  signal  level 
is  held  within  an  8-db  spread  at  the 
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FIG.  2 — Circuit  diagram*  oi  puls*  ompUilars.  (A)  ytolda  ootpol  variation  oi  8  db  ior  input  louol  uarlotion  of  38  db.  In  (B),  ioodback 
path*  In  two  diroct-couplod  tron*l*tora  pair*  ImproT*  iimiting  action 


output  and  small-sifrnal  gain  i.u  34 
db. 

Improved  Circuit 

An  improved  version  is  shown  in 
Fijf.  2B.  Greater  small-signal  gain 
ia  obtained,  and  feedback  limiting 
action  for  large  inputs  ia  improved. 
In  this  circuit,  Q,  provides  isolation 
of  input  circuits  from  the  base  of 
Qf  The  dynamic  impedance  of  this 
base  becomes  low  when  large 
amounts  of  feedback  are  applied. 
Degeneration  paths  are  provided 
separately  in  each  of  two  direct- 
coupled  pairs.  In  the  first  pair,  con¬ 
sisting  of  Qt  and  feedback  is 
through  two  type  1N625  silicon 
diodes  D,  and  Z>,  to  the  base  of 
Qf  Zero  d-c  voltage  across  the 
diodes  in  the  absence  of  signal  is 
established  by  voltage  divider  R,-Rs 
in  relation  to  the  bias  point  of  Q,. 
Capacitor  C,  blocks  the  d-c  emitter 
bias  of  Q,.  When  the  output  signal 
of  Q,  is  large  enough,  each  diode 
conducts  on  alternate  half-cycles,  to 
an  extent  determined  by  the  applied 
voltage.  Resistor  R,  raises  the  im¬ 
pedance  looking  back  into  the 
emitter  of  to  a  level  which  allows 
driving  the  base  of  Q,  to  full 
degeneration. 

The  grounded-emitter  stage  Q, 
employs  a  type  2N247  drift  tran¬ 
sistor  to  preserve  wave  shape  at  the 
operating  frequency.  No  stringent 
requirements  are  imposed,  as  signal 
rise  time  measures  one  /isec  for  the 
system  under  study.  Transistor  Q, 
in  grounded-collector  connection  is 


a  2N270  low-frequency  type.  It 
provides  increased  input  impedance 
because  of  its  high  local  degenera¬ 
tion. 

The  second  pair  of  transistors 
incorporates  similar  circuitry.  The 
feedback  condition  is  different 
however,  for  small  inputs  to  Q,. 
This  is  due  to  preamplification  in 
the  first  pair.  The  resulting  signal 
level  causes  conduction  of  D,  and 
Di.  A  large  degree  of  feedback 
is  therefore  present  in  the  second 
pair  for  most  conditions  of  opera¬ 
tion. 

Wave  Forms 

Cascade  connection  of  the  two 
pairs  results  in  full  limiting  action 
for  large  input  signals.  An  input 
waveform  at  a  level  of  500-mv  peak 
is  shown  in  Fig.  3A,  illustrating 
typical  rise  times  accommodated. 
Figure  3B  pictures  an  output  signal 
of  400-mv  peak  when  the  input  to 
the  amplifier  is  5-mv  peak.  Figures 
3C  and  3D  show  outputs  of  600-mv 


peak  each,  for  50-mv  and  400-mv 
peak  input  respectively.  Small-sig¬ 
nal  gain  is  80,  midrange  gain  12 
and  with  a  maximum  input  of  400- 
mv  peak,  gain  is  1.5.  For  a  38-db 
input  range,  output  variation  is  held 
within  3.5  db,  small-signal  gain  is 
38  db. 

Temperature  stability  was  ob¬ 
tained  by  the  use  of  low-resistance 
bias  dividers,  and  adequate  local  d-c 
emitter  degeneration.  Therefore, 
Ri  and  R,  (Fig.  2B)  are  kept  rela¬ 
tively  large.  Resistors  R„  Rt  and 
Rt  provide  full  d-c  degeneration. 
Checks  for  temperature  stability 
were  conducted  with  the  amplifier 
operating  at  maximum  gain.  The 
output  signal  decreased  12  percent 
with  a  rise  in  temperature  from 
25C  to  50C. 

This  design  has  proven  effective 
as  a  fast  acting  limiter,  even  where 
the  low-level  gain  feature  is  not 
required.  It  provides  compression 
of  sine  or  square  waves  with  a  mini¬ 
mum  of  phase  distortion. 
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Technician  lines  up  rhi 
It  equipment  usinq 
sweep  generator  with 
coaxial  switcher  and 
oscilloscope 


Broad-Band  Generator  Has 


Versatile  sweep  generator  for  laboratory  or  production  use  has  100-kc  to 
300-nic  sweep  width  over  200-kc  to  1,000-nic  center-frequency  range. 
Two-stage  age  amplifier  keeps  output  flat  =t:0.5  db  over  0.2  to  250-mc  range 
and  ±1.5  db  from  230  to  1,000  me 


By  CAY  WOOD  C.  COOLEY,  JR.,  Jerrold  Electronics  Corporation,  Philadelphia,  Pa. 


The  d-c  output  of  the  appropriate 
age  monitoring  diodes  is  connected 
to  a  high-gain  d-c  amplifier  that 
controls  the  oscillation  level  of  the 
sweeping  oscillator.  This  forms  a 
feedback  loop  acting  to  hold  the 
output  constant. 

Blanking  circuits  key  the  oscil¬ 
lator  off  during  either  the  forward 
or  return  trace  if  desired.  Marker 
circuits  mix  signals  from  external 
c-w  generators  with  the  sweep  sig¬ 
nals,  amplify  the  resulting  beats 
and  superimpose  them  as  marker 
pips  on  the  oscilloscope’s  vertical 
deflection  signal. 

A  phase-adjustable  voltage  is 
provided  for  horizontal  scope  de¬ 
flection. 

In  the  sweep  oscillator  shown  in 
Fig.  2,  a  pencil  triode  is  used  in 
a  grounded-grid  circuit  in  which  the 


Design  and  factory  test  re-  test  applications  and  provides  econ- 
quirements  for  a  wide  variety  omies  in  dollars,  bench  space  and 
of  r-f  circuits  required  a  sweep  logistics, 
generator  capable  of  covering  the  r» 

frequency  range  200  kc  to  1,000  me.  System  Description 

In  addition,  the  system  design  work  Figure  1  shows  a  block  diagram 
required  single-sweep  coverage  of  of  the  major  circuits, 
the  band  200  kc  to  250  me,  flat  A  uhf  oscillator  is  swept  at  a 
within  ±0.6  db,  while  filter  design  60-cps  rate  with  variable  sweep 
and  other  lossy  circuit  work  up  to  width  at  center  frequencies  ad- 
1,000  me  called  for  high  output  justable  between  275  and  900  me. 
levels  and  a  integral  detector  and  Its  output  is  connected  through  a 
preamplifier  to  facilitate  measure-  1,000-mc  low-pass  filter  and  age 
ments  of  —40  to  —50  db.  monitoring  circuits  to  the  uhf  out- 

Available  equipment  did  not  pro-  put. 
vide  suflScient  sweep  width  and  also  A  second  output  is  mixed  in  a 
required  purchase  of  three  or  four  crystal-diode  mixer  with  the  out- 
units  to  obtain  complete  sweep  cov-  put  of  a  500-mc  oscillator.  The  re- 
erage  of  the  desired  spectrum.  The  suiting  difference-frequency  corn- 
unit  developed  to  meet  this  need  ponents  are  passed  through  a 
packages  in  one  instrument  most  of  300-mc  low-pass  filter  and  age 
the  requirements  for  design  and  circuit  to  the  vhf  output. 
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WaTcfonn  shows  signal  gonorator's  onl- 
put  to  bo  ilat  within  :±0J  db  to  250  me 
at  oxtromo  right  of  seal# 


Closoup  Tiow  of  uhi  swoop  iroquoncy 
oscillator  shows  componont  arrongomont 


Wide  and  Narrow  Sweeps 


range  of  inductance  variation 
(greater  than  10  to  1)  with  no  un¬ 
wanted  resonances  and  low  losses. 

A  factor  found  to  be  of  impor¬ 
tance  in  obtaining  satisfactory  op¬ 
eration  at  frequencies  near  1,000 
me  was  the  effective  series  induct¬ 
ances  of  the  oscillator  and  wob- 
bulating  capacitor.  Adequate  cov¬ 
erage  of  the  high  end  was  obtained 
only  after  these  inductances  were 
minimized  and  a  pencil  triode  with 
low  inductance  connections  was 
used. 

In  terms  of  the  sweep  circuits, 
the  requirement  of  satisfactory  op¬ 
eration  at  narrow  sweeps  implies 
that  the  instantaneous  frequency 
of  the  uhf  oscillator  shall  vary  in 
the  same  manner  as  the  oscillo¬ 
scope’s  horizontal  deflection  (60- 
cps  sinusoidal)  for  the  small  per¬ 
centage  variations.  The  motion  of 
the  wobbulator  capacitor  has  an 
amplitude,  for  sweep  widths  of  the 
order  of  100  me,  of  about  0.1  in.; 
for  sweep  widths  of  100  kc,  the 
amplitude  is  1/1000  as  great  or  only 
about  1/10,000  in. 

To  maintain  satisfactory  opera¬ 
tion  under  these  conditions  re¬ 
quired  machining  the  essential 
parts  from  heavy  brass  pieces  and 
a  high  degree  of  mechanical  isola¬ 
tion,  obtained  by  shock  mounting 


plate  is  connected  to  the  high  side  and  with  a  set  of  plates  mounted 
of  the  resonant  circuit.  The  cathode  on  the  center  conductor  of  the  line 
is  kept  at  a  high  impedance  above  at  the  other,  no  flexible  connection 
ground  by  r-f  chokes;  a  small  to  the  moving  plates  is  required, 
capacitor  connected  between  plate 
and  cathode  provides  feedback  cou¬ 
pling  for  efficient  oscillation.  For 
d-c  the  oscillator’s  plate  is  con¬ 
nected  to  the  chassis,  with  current 
from  a  negative  supply  fed  to  the 
cathode  through  a  6Y6G  agre  ampli¬ 
fier.  Control  of  the  oscillation  level 
is  obtained  by  varying  the  grid 
voltage  of  the  6Y6G. 

Controlling  Resonance 

The  inductance  in  the  oscil¬ 
lator’s  resonant  circuit  is  a  section 
of  air-dielectric  coaxial  line.  Its 
effective  length,  and  thus  the 
center  frequency  of  the  oscillator, 
is  controlled  by  a  short-circuiting 
plunger,  providing  low  residual  in¬ 
ductance.  The  line  is  rhodium 
plated  internally  to  minimize  con¬ 
tact  wear. 

The  capacitance  across  the  open 
end  of  the  line  is  varied  at  a  GO-cps 
rate  by  a  wobbulator  capacitor 
driven  by  a  voice  coil.  The  ampli¬ 
tude  of  its  variation,  and  thus  the 
sweep  width,  is  set  by  the  drive 
voltage  applied  to  the  coil.  Since 
the  moving  plates  mesh  with  a 
grounded  set  of  plates  at  one  end. 


Sweep-Width  Design 

The  extreme  sweep  width  and 
wide  range  of  center  frequency  de¬ 
sired  dictated  to  a  large  extent  the 
design  of  the  oscillator.  Of  all  the 
possible  ways  of  obtaining  fre¬ 
quency  sweep,  only  the  mechan¬ 
ically  varied  capacitor  combined 
the  required  change  of  reactance 
with  high  Q  at  these  frequencies. 
Only  a  coaxial  inductor  with  a  slid¬ 
ing  short  circuit  provided  the  wide 
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FIG,  2 — Center  frequency  of  nhi  sweep  FIG.  3 — Simplified  schematic  of  uhf  out- 
oscillator  is  varied  by  slidinq  short  put  circuit 


FIG.  4 — Output  of  500-mc  fixed-frequency  oscillator  is  mixed  with  nhi  oscillator  output 
to  obtain  vhf  sweep  output 


the  entire  uhf  oscillator  assembly,  tained  by  beating  the  signal  from 
Other  factors  affecting  narrow  the  sweeping  oscillator  with  that 
sweep  operation  are  the  ability  to  from  a  500-mc  fixed-frequency 
apply  extremely  small  voltages  to  oscillator  as  shown  in  Fig.  4.  To 
the  voice  coil,  provided  by  the  use  minimize  direct  energy  transfer 
of  a  fine  bandwidth  control  and  the  from  one  oscillator  to  the  other, 
exclusion  of  extraneous  hum  in  the  which  would  lock  their  frequencies 
voice  coil  circuit  by  grounding  it  together  and  prevent  output  at  low 
to  the  chassis  at  one  point  only.  beat  frequencies,  a  hybrid  type  of 

.  mixer  is  used. 

UHF  Output  Cl, curt 

As  shown  in  Fig.  3,  a  small  pied  in  a  balanced  or  push-pull 
capacitance  (tab)  loosely  couples  mode  to  the  fixed  oscillator  and  in 
the  output  from  the  oscillator  a  single-ended  or  push-push  mode  to 
plate.  A  low-pass  filter,  cutting  oflf  the  sweeping  oscillator.  The  push- 
slightly  above  the  high-frequency  pull  connection  is  sharply  resonant 
end  of  the  oscillator’s  output  to  the  frequency  of  the  fixed  oscil- 
range,  minimizes  harmonics  in  the 
output  voltage. 


lator;  while  tne  pusn-push  con¬ 
nection  is  nonresonant  to  operate 
over  the  range  of  the  sweeping 
oscillator.  By  this  technique,  to¬ 
gether  with  the  use  of  GfiOO-fifii 
button  mica  capacitors  to  bypass 
the  200-ohm  mixer  bias  resistor, 
beat  frequency  output  as  low  as 
200  kc  is  obtained. 

The  beat  frequency  output  of  the 
mixer  diodes  is  conducted  through 
a  low-pass  filter  which  eliminates 
any  uhf  components  and  minimizes 
harmonics  in  the  vhf  oulput. 

A  matched  source  impedance, 
looking  back  from  the  vhf  output 
connector,  is  obtained  by  inserting 
a  suitable  resistor  R,  at  this  point. 
A  small  amount  of  residual  induct¬ 
ance  is  corrected  by  C,  connected 
across  the  output. 

AGC  Circuit* 

Some  of  the  vhf  sweep  signal  at 
the  age  point  is  coupled  to  the 
marker  diode  by  R,  and  C,. 

The  vhf  monitoring  diodes.  />, 
and  I),  in  Fig.  5,  form  a  voltage- 
doubling  rectifier  that  rectifies  the 
r-f  voltage  at  the  vhf  age  point, 
producing  a  d-c  output  in  propor¬ 
tion  to  this  r-f  voltage.  Circuit 
polarity  is  such  that  an  increase 
in  r-f  voltage  at  the  age  point  re¬ 
sults  in  a  decrease  in  oscillator 
output.  Thus  the  system  is  self- 
stabilizing. 

The  gain  of  the  age  amplifier  is 
made  as  high  as  possible,  limited 
by  a  tendency  to  break  into  a-f 
oscillation  at  low  output  settings. 
The  output  voltage  at  which  the 
system  stabilizes  is  determined  by 
the  delay  bias  applied  to  the 


At  the  output  of  the  low-pass 
filter,  two  age  diodes  provide  volt¬ 
age  information  to  hold  the  voltage 
at  this  point  constant,  regardless 
of  variations  in  the  output  of  oscil¬ 
lator  or  in  the  load  connected  to 
the  uhf  output. 

Since  the  voltage  at  this  point  is 
held  constant  by  the  age  circuit, 
the  effective  impedance  seen  look¬ 
ing  back  towards  this  point  is  low 
and  a  close  match  to  any  desired 
source  impedance  can  be  obtained 
by  inserting  the  corresponding  re¬ 
sistance  R  between  this  point  and 
the  uhf  output  connection. 

Low-frequency  output  is  ob- 


FIG.  5 — Gain  oi  aqc  omplliter  Is  mods  high  os  possIbU  without  a-f  oscillations  at 
low  output  sottings 
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cathode  of  the  age  ampHfler,  which 
is  controlled  by  R,.  This  voltage  is 
regulated  by  a  gas  tube  to  make 
the  output  voltage  of  the  sweep 
unaffected  by  supply  voltage  varia¬ 
tions. 

Doaign  for  Flafnou 

With  a  high-gain  age  amplifler, 
a  high  degree  of  regulating  action 
can  be  obtained  to  hold  the  d-c  out¬ 
put  of  the  age  diodes  almost  pre¬ 
cisely  constant.  Unfortunately, 
this  holds  the  sweep  r-f  output 
constant  only  to  the  extent  that 
the  d-c  output  of  the  age  detector 
is  a  true  measure  of  the  r-f  output. 
The  r-f  output  specifically  the 
rms  magnitude  of  the  fundamental 
component.  A  diode  with  a  long 
time-constant  load  responds  approx¬ 
imately  to  the  peak  of  the  r-f  volt¬ 
age. 

The  presence  of  harmonics  gives 


FIG.  I — Charactarlatlci  of  monltorliiq 
dlodoa  conoidorod  lor  uso  with  aqc  cir¬ 
cuit  oi  Fig.  S 


a  false  relation  between  rms  input 
and  d-c  output  from  the  detector. 
This  difficulty  is  particularly 
severe  with  a  half-wave  detector. 
To  minimize  this  trouble,  and  also 
to  obt&in  nearly  twice  as  much  d-c 
for  a  given  input,  a  full-wave  de¬ 
tector  is  used.  Since  the  d-c  output 
is  a  measure  of  the  peak-to-peak 
magnitude,  it  is  not  affected  by 
small  amounts  of  even  harmonics. 

Other  steps  taken  to  minimize 
this  problem  are  the  use  of  low- 
pass  filters  and  the  operation  of 
the  oscillators  at  levels  where  har¬ 
monics  are  low. 

A  second  factor  in  obtaining  flat 
output  is  the  frequency  re-sponse 
of  the  detectors.  The  K3A  diode 
was  selected  for  use  in  this  sweep 
because,  as  illustrated  in  Fig.  6,  it 
combines  high  efficiency,  satisfac¬ 
tory  frequency  response,  relatively 
high  input  impedance  with  a  small 
change  at  various  temperatures 
and  consistent  characteristics 


FIG.  7 — FrcquancT-markar  circuita  can  b«  us*d  with  •itbnr  tU  or  uhi  oporatioa 


from  one  unit  to  another. 

When  the  device  being  tested 
does  not  have  its  own  detector,  re¬ 
quiring  use  of  a  separate  detector, 
flatness  of  the  response  as  dis¬ 
played  is  aided  by  detector  match¬ 
ing. 

It  is  more  important  in  this  case 
that  the  response  of  the  age  detec¬ 
tor  and  of  the  measuring  detector 
agree,  than  that  they  be  precisely 
flat.  With  similar  detectors,  when 
the  response  of  the  age  detector  is 
10  percent  low  at  a  certain  fre¬ 
quency,  the  regulating  action  of 
the  age  will  make  the  sweep  out¬ 
put  10  percent  high  at  this  fre¬ 
quency.  If  the  response  of  the 
measuring  detector  at  the  end  of 
the  system  is  also  10  percent  low, 
it  will  show  this  10  percent  rise  as 
being  flat. 

Every  effort  has  been  made  to 
make  the  detectors  as  flat  as  pos¬ 
sible;  as  an  additional  .safeguard, 
a  measuring  detector  matched 
carefully  to  the  age  detector  is 
built  into  the  sweep  so  that  it  is 
always  available. 

Frequency  Markers 

To  provide  for  accurate  and  con¬ 
venient  frequency  calibration  of 
response  cuAes  the  frequency 
marker  injection  circuits  shown  in 
Fig.  7  are  built  in. 

A  part  of  the  uhf  or  vhf  output 
is  coupled  through  i.solating  cir¬ 
cuits  to  marker  diode  D„  which 
mixes  this  sweep  voltage  with 
single  frequency  signals  from  gen¬ 
erators  attached  to  either  or  both 
of  the  marker  inputs.  The  result¬ 
ing  beat  signals  are  applied  to  the 
first  section  of  the  12AT7  marker 
amplifler.  The  plate  circuit  is  reso¬ 
nated  to  a  frequency  of  about  60  kc 


to  provide  a  sharp  peak  of  output 
as  the  marker  beat  goes  through 
50  kc  and  to  reject  all  other  fre¬ 
quencies. 

Since  the  beat  goes  through  this 
frequency  twice  each  time  the 
sweep  passes  a  marked  frequency, 
each  frequency  is  marked  by  two 
closely  spaced  pips  about  100  kc 
apart,  that  appear  as  one  pip  ex¬ 
cept  on  the  narrowest  bandwidth 
settings.  This  selectivity  rejects 
low-frequency  components  in  the 
output  of  the  marker  diode,  due 
chiefly  to  the  operation  of  the 
blanking  circuit,  which  would 
otherwise  cause  distortion  of  the 
response  curve  at  high  marker 
gain  settings  and  prevent  marking 
with  weak  marker  signals. 

Detector  and  Scope  Preamplifier 

The  diode  load  and  r-c  filter  con¬ 
stants  of  the  built-in  detector  are 
chosen  to  provide  a  good  com¬ 
promise  between  sensitivity  and 
adequate  a-f  response  to  follow 
rapid  changes  in  r-f  frequency  re¬ 
sponse.  Filtering  is  sufficient  so 
that  only  the  lowest  frequency 
components,  below  100  kc,  appear 
on  the  oscilloscope. 

The  detector  output  may  connect 
to  the  input  of  a  preamplifier  that 
provides  a  gain  of  about  100.  In¬ 
verse  feedback  stabilizes  the  gain 
and  corrects  for  the  coupling  net¬ 
works  so  that  the  low-frequency 
response  is  good  enough  to  pass  a 
60-cps  square  wave. 

With  a  selector  switch  in  filter 
position,  the  input  and  output 
coupling  capacitors,  as  well  as  con¬ 
stants  in  the  preamplifier,  are 
changed  to  give  the  amplifler  a 
high-pass  response  rejecting  fre¬ 
quencies  below  1,000  cps. 
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FIG.  1 — AnpUiiar  with  ieedback  Toltage  in  Mrins  with  •xternolly  oppiind  signai 
(A).  Ampliiinr  (A)  cos  b«  rgpresentnd  by  •qulTaUnt  circuit  (B) 


FIG.  2  -Norton  equivalent  circuit  with 
current  ieedbock 


Simplifying  Current 
Feedback  Analysis 

Feedback-analysis  parameters,  similarly  related  to  standard  voltage-feetl- 
back  relationships,  are  derived  by  using  Norton  equivalent  circuit.  Short- 
circuit  transfer  admittance  'A  and  output  admittance  Yout  of  an  amplifier 
without  feedback  are  divided  by  the  factor  (1 — yV') 

By  BERNARD  M.  ROSENHECK,  Hudson  LAboratorles,  Columbia  University,  Dobbs  Ferry,  N.  T. 


Analysis  of  a  voltage  feed- 
^  back  amplifier  using  a  The- 
venin  equivalent  circuit’  shows 
that  feedback  divides  both  open 
circuit  voltage  gain  and  output 
impedance  of  the  amplifier  with¬ 
out  feedback  by  the  factor  1  — 
;  where  /3  is  the  feedback  pro¬ 
portionality  factor  and  K  is  the 
open  circuit  voltage  gain  of  the 
amplifier  without  feedback. 

If  a  Norton  equivalent  circuit 
represents  a  current  feedback 
amplifier,  then  both  short  circuit 
transfer  admittance  and  output 
admittance  of  the  amplifier  with¬ 
out  feedback  are  also  divided  by 
the  similar  factor  1  —  where 
y  is  the  feedback  proportionality 
factor  and  ifr  is  the  short  circuit 
transfer  admittance  of  the  am¬ 
plifier  without  feedback. 


In  the  amplifier  shown  in  Fig. 
lA  feedback  voltage  is  propor¬ 
tional  to  the  output  current  of 
the  amplifier.  The  factor  of  pro¬ 
portionality  y  is  defined  by  the 
relationship  Ef  =  y/„,. 

Equivalent  Circuit 

An  equivalent  circuit  is  indi¬ 
cated  in  Fig.  IB.  The  short  cir¬ 
cuit  transfer  admittance  with¬ 
out  feedback  may  be  found  by 
removing  the  externally  applied 
signal  and  measuring  the  short 
circuit  output  current  for  input 
voltage  E,.  The  short  circuit 
transfer  admittance  is  then 


The  output  admittance  F.., 
without  feedback  is  found  by  re¬ 


moving  the  externally  applied 
signal  and  shorting  E,.  Admit¬ 
tance  y,„  is  the  admittance  seen 
looking  back  into  output  ter¬ 
minals  of  the  amplifier.  The  defi¬ 
nitions  of  and  y..,  take  into 
account  the  loading  effect  of  the 
feedback  network  in  scries  with 
the  amplifier  output. 

The  Norton  equivalent  circuit 
of  the  amplifier  with  feedback  is 
indicated  in  Fig.  2.  When  output 
voltage  E„t  is  shorted,  output 
current  I„  =  i/iF,  in  Fig.  IB. 
But  El  =  E,i,  -H  yl...  There¬ 
fore  I„  =  fItE t,/{l  —  ytli).  From 
Fig.  2,  I„  =  ^,Ei  =  \litE„t  with 
output  shorted.  When  output 
currents  of  the  two  circuits 
under  shorted  conditions  are 

(contlnugd  on  pago  94) 
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104  R.(TYP)  PINS 
085R  (TYP)  SOCKETS 


CIRCLE  *1  READERS  SERVICE  CARD 


SUB-MINIATURE  CONNECTORS 


NEW  PRINTED  CIRCUIT 


More  than  thirty  years  experience  in  the  design  and 
manufacture  of  standard  electronic  components  inr 
sure  Cannon  Connectors  by  CINCH  to  be  of  the 
highest  quality  materials,  fabricated  to  specifications 
to  maintain  consistent  quality  of  product;  highest 
standards  throughout  all  operations. 


Subsidiary  of  United-Carr  Fastener  Corporation,  Boston,  Mass. 


CONDENSED  DATA 

SHELL  MATERIAL— Sl««l  with  cadmium  plot*  finish 

CONTACT  MATERIAL— Copper  alloy  with  gold  over  sit- 
ver  plate 

INSULATION  MATERIAL-nylon  or  Diallyl-phthalate 
POLARIZATION-keyslone  shell  shape 
CURRENT  RATING-5  amperes 
WIRE  SIZE-"20  AWG 
...... _ _ _  . 


NUMBER  OF  CONTACTS-?,  15,  25, 
37,  or  50 

VOLTAGE— D's  will  withstand  a  test 
voltage  I60cps  ac  rms)  of  1 300 
volts  and  show  no  evidence  of 
breakdown.  The  test  voltage  is 
applied  for  a  period  of  1  minute 
between  the  contacts  and  between 
the  contacts  and  the  shell. 


SIZE 

A 

B 

c 

D 

E 

F 

L 

R 

s 

Of-  SP-I 

sS/6s 

77/6* 

75/6* 

.716 

.162 

*9/6* 

1-13/6* 

63/4* 

31/6* 

DC-  9S-I 

S1/6S 

5/16 

.716 

.162 

*9/6* 

1-13/6* 

63/6* 

31/6* 

OLISPI 

1-  l/M 

21/6* 

71/61 

.378 

.37* 

1-  3/37 

1-17/32 

1-5/16 

31/6* 

DA15-S1 

31/J7 

21/6* 

5/16 

.378 

.37* 

1-3/37 

1-17/32 

1-5/16 

31/6* 

0B2SP-1 

21/6* 

7)/6l 

.657 

.598 

1  -  5/8 

2  -  5/6* 

1-55/6* 

31/6* 

oB-ns-i 

21/6* 

5/16 

.657 

.598 

1  -  5/8 

2-5/6* 

1-55/6* 

31/6* 

OC-37f-l 

I-IJ/4S 

21/6* 

73/6* 

.078 

.92« 

7-9/37 

7-23/37 

7  -  1/7 

31/6* 

DC47S-1 

7-11/6S 

21/6* 

5/16 

.978 

.92« 

7-9/3? 

7-73/37 

7  -  1/7 

31/6* 

OfrSOR-l 

7- 7/6* 

17 /J? 

15/37 

.933 

.879 

7-11/6* 

7  -  5/8 

7-13/37 

39/6* 

OttSOS-l 

7-5/6* 

17/J7 

21/6* 

.870 

7-11/6* 

7  -  5/8 

7-13/37 

39/6* 

Manufactufd  by  Agreement  with 
Cannon  Electric  Company 

k  Centrally  located  plants  at 

^  Chicago,  Illinois;  Shelby- 

ville,  Indiana;  LaPuente, 
California;  St.  Louis,  Missouri. 


Cinch  Manufacturing  Corporation 

1026  South  Homan  Ave.,  Chicago  24,  Illinois 


BY  CINCH: 


D-SUB-MINIATURES: 
PRINTED  CIRCUIT  PIN  AND 
SOCKET  INSERTS 


DIMENSION  TAB 


D  Sub-Miniature  plugs  and  sockets 
with  printed  circuit  pin  and  socket  in¬ 
serts  are  now  available  as  listed  for 
immediate  delivery. 


DC-37S-1 


-j^R(TYP) 


I09(TYP) 


10* 

(TYP1 


DC-37P-1 


i 


p  Simplifying  Feedback  (continued  from  page  92} 


equated,  the  transfer  admittance 
with  feedback  is: 

1<f'/  •  —  >1^')  (1) 

When  output  in  Fig.  IB  is 
open  circuited,  output  voltage 
But  E,  =  E„, 
since  =  zero.  Therefore, 

=  yE„,/y„,.  From  Fig.  2  E..,  = 
i/i,E,.,/y,  with  open  circuit. 
When  Eq.  1  is  substituted  for 
^ff  E.„  =  ^E„t/Yf  (1  —  •)4). 

If  open-circuit  output  voltages 
ij  for  two  equivalent  circuits  are 
I  equated,  the  output  admittance 
with  feedback  is 

I  Y,  -  y«./(i  -  71^).  (2) 

ll  Thus,  short  circuit  transfer 

I  admittance  and  output  admit¬ 
tance  of  the  amplifier  without 
feedback  have  been  divided  by 
the  factor  1  —  yifr.  Usually  Yi.  > 
y,,,  and  1  4-  jy^l  >  unity  for 
=  negative  number.  There- 
I  fore,  yj,  >>  yo.,/(l  —  7<l»)  and 
I  the  output  admittance  may  be 
I  neglected.  The  output  current 
I  under  these  conditions  equals  the 
I  value  of  the  equivalent  generator 
I  of  Fig.  2,  ^,E„„  and  therefore 
I  the  transfer  admittance  with 

i  feedback  equals 

^^/(l  —  71#')  *  (#'/(—  7^)  “  —  1/7. 
I  Since  y  can  be  made  independ¬ 
ent  of  frequency,  supply-voltage 


FIG.  3 — Typical  Iriod*  ompIUiar  with 
deq*n*ratiT«  i••dback  (A)  can  b«  r** 
duc*d  to  equiralant  circuit  (B)  ior  cur¬ 
rant  ieodback  onalyaia 

variations,  tube  ageing  and  re¬ 
placement;  the  transfer  admit¬ 
tance  and  the  output  current  are 
similarly  independent  of  these 
variables. 

Since  the  equivalent  current 
source  of  Fig.  2  is  independent  of 
load,  its  value  does  not  have  to 
be  recalculated  for  different 
loads. 

Table  I  presents  a  tabulation 
of  current  feedback  parameters 
derived  from  a  Norton  equiva¬ 


lent.  The  standard  voltage  feed¬ 
back  relations  are  included  for 
easy  comparison. 

Typical  Example 

As  an  example  of  the  current 
feedback  analysis,  a  standard  I 
triode  amplifier  shown  in  Fig. 

.3A  is  examined.  Its  cathode  re 
sistor  Rt  is  unbypassed  and  the 
load  resistor  Rt.  is  considered  ex-  I 
ternal  to  the  circuit  for  the  | 
analysis.  The  circuit  is  redrawn  I 
in  Fig.  .3B  as  a  current  feedback  1 
amplifier  in  which  Yt  =  1/Rt,  I 
y..t  =  l/(r,  -I-  Rg)  and  y  =  E*.  I 
When  E„  is  removed,  short-cir-  | 
cuit  current  /.,  is  calculated  for  | 
an  input  voltage  E,.  A  shorted  | 
load  places  the  generator  —  flr«E,  j 
in  parallel  with  Rg  and  r„  and  I 
the  short-circuit  current  is  effec-  I 
tively  the  current  through  the 
cathode  resistor  Rg, 

-OmElTpUr,  -f  Rk). 

Transfer  admittance  ^  equals  I 

/„/E,  =  -g^rj^r,  +  Rg). 

Other  relationships  are  easily 
found.  The  feedback  factor  1  — 

7«1>  is  1  -I-  -1-  Rg)  = 

Ir,  -I-  E,  (1  -f-  p«r,)]/(r,  -t-  Rg). 
Therefore,  transfer  admittance 
with  feedback  =  ^/(l  —  y^)  — 
-9mrpl{T,  -I-  Ejr(l  -|- 
and  output  admittance  with  feed¬ 
back  Y,  =  y..,/(l  -  y+)  = 

l/(r,  -I-  E«(l  4-  g^rp)\. 

Since  n  =  then  4tt  =  — m/ 

Ir,  4-  E,  (fi  4-  1)1  and  F,  =  1 
l/[^»  4-  E*  (/i  -H  1)]. 

This  work  was  supported  by 
the  Office  of  Naval  Research. 
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TABLE  I — Comparative  Voltage-Current  Feedback  Relationship 


Voltage  Feedlkick  Amplifier 

Current  Feetllmck  .Anqilifier 

Open  drciiit  voltage  gain 
without  feedback 

K 

Sii,»rt  circuit  transfer  admit¬ 
tance  without  feedlmck  yf> 

Output  impedance  without 
feedback 

ZmiK 

Output  admittance  without 
f.'edkok  y«, 

Feedback  voltage 

0Eaa< 

Feedltack  voltage  yloai 

Feedback  factor 

1  -  0K 

Feedback  factor  1  —  7^ 

( )pen  circuit  voltage  gain  with 
ftsxiback 

K 

Smirt  cinruit  transfer  admit-  ^ 

1-0K 

1  _ 

Output  impedance  with  feed- 
fiack 

Output  admittance  with  feed- 

-  1-/3E 

**  1-71#' 

leaded  voltage  gain  with 
feedback 

1 

“  0 

ijoadcd  transfer  adniittam'e  1 

writh  fissiback  ^ - 

y 
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ELECTRONS  AT  WORK 


Parametric  Amplifier  Ups  Scatter  Range 


Silicon  diodo*  shown  in  circlo.  U  hoar!  of 
scotlor  link  to  moro  than  3S0  mllos 


Over-the-horizon  radio  links  may 
be  extended  100  miles  over  present 
250-mile  limits  with  a  new  ampli¬ 
fier.  Still  in  the  experimental  stage, 
the  unit  was  recently  announced  by 
international  Telephone  and  Tele- 


parometric  omplUtor  that  •xtcads  2S0-iniI* 


graph  Corp, 

The  new  device  is  a  diode-type 
parametric  amplifier  (see  Elec¬ 
tronics,  Sept.  26,  1958,  pp  65-71). 
ITT  developed  a  new  silicon  diode 
specifically  for  it. 


The  received  900-mc  microwave 
signal  is  mixed  with  a  9,900-mc 
signal  from  a  local  oscillator.  The 
resultant  9,000-mc  output  has  a 
conversion  gain  of  18  to  20  db. 

The  9,000-mc  signal  is  then  mixed 
with  a  9,070-mc  local-oscillator  out¬ 
put  in  a  standard  crystal  converter, 
producing  a  70-mc  i-f  signal.  The 
overall  noise  figure  is  less  than  one 
db,  compared  to  an  8-db  figure  in 
existing  systems. 

The  low-noise  amplifier  can  be 
used  to  reduce  power  requirements, 
as  well  as  extend  range.  If  no  in¬ 
crease  in  range  is  re<iuired,  broad¬ 
cast  power  can  be  reduced  as  much 
as  90  percent.  Combinations  of  de¬ 
creased  power  and  increa.sed  dis¬ 
tance  are  also  possible. 

Tests  employing  the  device  were 
recently  conducted  over  ITT  Lab¬ 
oratories  91-mile  scatter  link 
between  Nutley,  N.  J.,  and  South¬ 
ampton,  L.  I.,  N.  Y.  Under  favor¬ 
able  conditions,  the  link  could  be 
stretched  from  its  present  limit  of 
250  miles  to  more  than  350  miles. 
Alternately,  the  link,  which  now  re¬ 
quires  10  kw,  can  cut  its  power  re¬ 
quirements  to  one  kw. 


Phone  Calls  for  Broadcast 

B>  JOSEPH  ZELLE  Technical  Staff.  WERE.  Cleveland.  Ohio 


Modern  broadcasting  often  re¬ 
quires  reporting  by  telephone. 
These  short  telephone  reports  and 
interviews  are  often  recorded  on 
magnetic  tape  and  played  back  dur¬ 
ing  news  broadcasts  or  during  an 
interruption  of  regularly  scheduletl 
programs. 

Experience  at  station  WERE  in¬ 
dicates  that  .some  precautions  by 
the  station  technician  can  add 
greatly  to  a  professional-sounding 
result. 

Federal  law  requires  a  periodic 
tone  or  beep  during  recorded  tele¬ 
phone  conversations.  A  beeper  for 
this  purpose  is  supplied  by  the  local 
telephone  company. 

A  schematic  of  the  model  SOB 
Western  Electric  recorder  connector 
is  shown  in  Fig.  1.  In  addition  to 
providing  a  tone  at  levels  suitable 


for  telephone  set,  line  and  recorder, 
the  circuit  furnishes  a  means  of  in¬ 
terconnecting  them.  It  also  reduces 
the  difference  in  speech  level  be- 
-tween  line  and  the  studio  telephone 
set. 

One  half  of  V,  generates  rectan¬ 
gular  pulses  of  0.2  sec  duration 
modulated  at  1,400  cps.  The  oscil¬ 
lator  is  blocked  when  grid  current 
charges  capacitor  C,  through  resis¬ 
tor  R,  to  the  point  where  the  tube  is 
cut  off.  The  tube  remains  cut  off  for 
about  15  sec  until  C,  has  had  time  to 
discharge  through  resistor  R,. 

The  pulse  is  amplified  in  the  first 
half  of  F,  and  applied  through 
transformer  T,  to  the  telephone  line 
and  indirectly  to  the  telephone  set. 
Resistance-capacitance  networks  as¬ 
sociated  with  T,  and  T,  establish 
tone  at  levels  suitable  for  the  line 


and  the  set. 

Speech  from  the  line  and  from  the 
set,  along  with  the  beep,  are  applied 
through  T,  to  the  second  half  of  Vt. 
The  r-c  networks  reduce  speech 
level  difference  between  line  and  set 
by  about  20  db.  The  1,400-cps  re¬ 
jection  filter  reduces  level  of  the 
tone  from  —30  to  —50  VU. 

Output  from  V,  is  applied 
through  T,  to  the  recorder.  Impe¬ 
dance  of  the  secondary  of  this 
transformer  is  20,000  ohms. 

A  control  switch  in  the  plate  cir¬ 
cuit  of  the  second  half  of  V,  permits 
the  recorder  to  be  turned  off  during 
preliminary  telephone  conversa¬ 
tions. 

The  second  half  of  V,  acts  as  a 
rectifier  to  supply  B+  voltage  for 
the  circuit. 

Although  the  beeper  can  be  con- 
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LOOK  TO 


fOK  SYNCHRO  RROORISS 


CLIFTOM  PRECISION  can  give  you  what  you  want 

In  PRECISION 
I  COMPUTING 
it^\  I  RESOLVERS 


ACCURACY 


Sit*  8 

Wl.:  32  B'O'X* 
Diom.:  .750  in. 


Without  any  componsation  or  balancing,  60%  of  a  reconf 
production  run  of  our  precision  computing  resolvers  showed 
functional  errors  of  under  .03%.  Ninety-five  percent  of  the  units 
showed  under  .06%  error. 

Perpendicularity  of  axes  is  held  to  one  minute  of  error  in 
90  degrees,  or  ±  3'  on  the  full  circle.  Due  to  extreme 
symmetry  of  rotor  and  stator,  nulls  are  excellent, 
low  phase  shifts  are  an  added  feature. 


VERSATILITY 


AAany  types  of  Clifton  Precision  computing  resolvers  are 
offered  including: 

•  Sizes  8,  11  and  IS 

•  Stainless  steel  housing  and  bearings  (corrosion  resistant)  optional 

•  4S0°F  High  Temperature  Units 

•  The  following  compensation  available  in  any  or  all  units: 

Resistive 

Feedback  Winding 
Thermistor 

e  Units  suitable  for  use  with  transistors 

•  Pin  or  screw  terminals  or  lead  wires 

•  BuOrd  type  shafts  available 

•  BuOrd  MK  4  Mod  0  brush  block  configuration  available 


PRICE  AND  DELIVERY 


Rotary  Components  are  our  business.  We  have  studied  the 
efficient  manufacture  af  synchros  and  resolvers  for  many  years 
—with  results  that  have  enabled  us  to  lower  traditional  prices 
substantially  in  the  past.  We  ask  you  to  review  what  you  are 
paying  for  precision  computing  resolvers. 

Early  delivery  has  been  further  insured  by  our  new  facility  at 
Colorado  Springs,  Colorado,  which  approximately  doubles  our 
capacity  ta  produce  high  accuracy  rotary  components. 

For  many  types  of  our  resolvers  we  are  already  tooled  and 
can  make  surprisingly  quick  delivery. 

When  you  need  any  ratary  component — resolver,  synchro 
or  motor,  quantity  or  short  run,  think  of  CPPC. 

Call  or  vrrite  Sales  Department,  Hilltop  9-1200 
(Suburban  Philadelphia)  or  our  Representatives. 


Size  15 

Wfj  160  gromi 
Diom.!  1.437  int. 
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nected  across  any  convenient  line  in 
the  station,  it  is  usually  tied  across 
one  of  the  extension  phones  in  the 
newsroom  or  master  control.  The 
beeper  leads  may  be  brought  out  on 
the  jack  field  to  provide  the  tone 
for  any  recording. 

If  only  a  statement  by  the  party 
on  the  other  end  is  to  be  recorded, 
experience  shows  it  is  best  to  hang 
up  the  receiver  in  the  station  to 
avoid  recording  extraneous  sounds. 
It  should  be  hung  up  gently,  since  a 
loud  noise  can  overload  and  break 
the  connection.  Also,  the  sound  may 
alert  the  telephone  operator  who 
may  interrupt  the  call. 

To  hold  the  circuit  when  the  tele¬ 
phone  is  hung  up,  a  low-impedance 
transformer  (about  500  ohms)  is 
required  between  the  telephone  line 
and  the  beeper.  When  interconnect¬ 
ing,  the  patch  should  be  connected 
from  the  transformer  to  the  tele¬ 
phone.  Otherwise,  the  jack  tip  and 
hence  the  telephone  line  is  momen¬ 
tarily  grounded.  This  too  could 
break  the  connection. 

After  interconnecting  the  equip¬ 
ment,  the  technician  sets  the  re¬ 
corder  at  the  highest  available  speed 
to  retain  as  much  fidelity  as  pos¬ 
sible. 

The  technician  asks  the  person 


precision 
helmsman 
in  the 


TELEPHONE  GROUND 

1 


^HOTO  COUATCS*  BiNOi 


GIANNINI’S  MODEL  3416  FREE  GYROS  MAN  THE  HELM 
IN  THE  NAVY'S  TALOS.  Mid-course  guidance  of 
the  TALOS  missile  is  achieved  by  riding 
a  radar  beam  to  the  vicinity  of  the  target. 
Immediately  after  launching,  aerody¬ 
namic  considerations  require  the  missile 
to  fly  a  straight  and  narrow  path,  main¬ 
taining  constant  attitude.  Giannini  Two- 
Axis  Free  Gyros  have  been  piped  aboard 
the  TALOS  to  hold  it  "steady  as  she  goes!” 


Remotely  Energized  Electrical 
Cage-lineage  System 

Low  Drift  during  High  Vibratien 

Unrestricted  360'  Travel 
of  Beth  Gimbals 

Two  Precision  Potentiometer 
Pickoffs 


0.005t 


RECORDER 


V,  CONTROL  SRITCH 
6SNT  j — 


IZOV 

60CPS 


Giannini  measures  &  controls 


PRECISION 
INSTRUMENTS 
AND  CONTROLS 


FIG.  1 — Rwcorder  connector  mad*  by 
Wootom  Eloctric  proTldoi  beopa  lor  ro- 
cordinq  l•l•phon•  conToraalions.  DUlor- 
•nco  In  loTol  of  opooch  from  lino  ond 
from  studio  tolophono  Is  reduced  about 
20  db  by  circuit 


f  G.  M.  GIANNINI  &  CO.,  INC,  918  EAST  GREEN  STREET,  PASADENA,  CAIIE. 
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designed  to  give  you  this  same 
reliability  you’ve  come  to  expect  from 
Sylvania’s  full  line  of  NPN  types 

Here  is  an  important  line  of  PNP  switching  transistors  ■  . 

to  complement  Sylvania’s  line  of  NPN  types.  Manufac-  TICHNiCAL  DAT/ 

taring  techniques  developed  for  producing  high-tem-  _ '  _ 

perature  stability  in  NPN  types  have  been  incorporated 

in  these  new  PNP  switching  transistors.  For  designers  v  -  v  v 

this  means  the  high  reliability  and  stability  synonymous  Typ«  veL  v^  " 

with  Sylvania  NPN  types,  and  permits  circuit  designs  _ _  — _ ^ _ _ L_ - — 

which  take  fidl  advantage  of  the  complementary  aspects  _j5  *  _,2  , 

of  NPN  and  PNP.  3N42s  '  —so  —jo  —jo  • 

These  transistors  feature  a  new  hermetically  sealed  in4s«.  -so  -jo  -io 

inverted  base  TO-5  package  which  offers  better  heat  in4J7  -so'  -jo  -is 

dissipation  to  easily  provide  up  to  150  mw  at  25’’C.  2N4Jt  -so  -jo  -ij  i 

Electrical,  mechanical,  and  environmental  tests  ap-  - - - ZZZZZ — - iT — 

plied  to  these  PNP  tran^tors  are  in  accordance  with  T«m|iMoiw«  ron^  -*5*c  t*  • 

MIL-T-19500A.  _ ' 


Max. 
Diitipa* 
lioa  ia 
MW 


Typkal 


Sylvania  Elsctric  Products  Inc. 
1740  Broadway,  New  York  19,  N.Y. 
/n  Canada:  P.O.  Box  1190,  Station  “ 
Montreal  9 


LIGHTING 


TELEVISION 


PHOTOGRAPHY  •  ATOMIC  ENERGY  •  CHEMISTRY-METALLURGY 


radio 


ELECTRONICS 
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Miniature  Hermetically 
Sealed  Relays 

The  reliability  of  thia  relay  under 
severe  conditions  of  vibration  and  shock 
has  been  field-proven  in  many  appli¬ 
cations.  It  is  another  example  of  how 
R-B-M’s  production  matiurity  and 
complete  facilities  can  eliminate  numy 
of  your  engineering  problems. 


BHSM  and  BHSM  HT  TYPES 


Consult  your  local  RBM  Product  Application  Engineer  or  write  for  Bulletin  BHSM-1. 


ESSEX  WIRE  CORPORATION,  LOOANSPORT,  INDIANA 
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They  cen  be  your  design  ossistants 
on  other  Essex  Engineered  Products. 


Nawacaster-dlsk  iockey  K«b<  Courtriqht  and  snqineer  Dal*  Fox  record  l•l•phon• 
port  in  WEBE  control  room 


on  the  other  end  of  the  line  to  give  gives  the  technician  time  to  fade 
a  sample  of  his  voice  so  that  record-  down  the  gain  control  and  stop  the 
ing  level  can  be  set  with  the  studio  recorder. 

phone  hung  up.  If  the  recording  It  is  good  practice  to  play  back 
also  involves  the  local  announcer,  a  the  tape  and  listen  for  quality  and 

balance  must  be  established  between  level.  In  this  way,  the  caller  can  be 

the  volume  of  the  two  voices.  Usu-  assured  if  the  take  was  good.  If  not. 

ally  this  requires  that  the  local  an-  it  can  be  retaken, 

nouncer  speak  farther  from  the  A  tape  recording  with  objection- 
mouthpiece.  It  may  also  require  that  able  noise  should  be  cleaned  by  eras- 

the  party  at  the  other  end  raise  his  ing  if  time  permits.  Then  it  should 
voice.  For  best  results,  the  techni-  be  cued  up  to  the  point  where  the 
cian  should  ride  gain.  recorded  me.ssage  begins.  In  this 

Whenever  a  line  is  noisy,  the  call  way,  the  telephone  report  will 

should  be  remade.  On  long-distance  sound  clean,  smooth  and  profes- 

calls,  where  noise  is  more  likely,  the  sional. 

operator  should  be  told  of  any  noise. 

She  will  readily  remake  the  call. 

It  is  also  advisable  that  the 
parties  at  both  ends  in.struct  their 
operators  that  the  message  is  to  be 
recorded.  This  will  eliminate  pops  G.  I’.  GEONES 
and  clicks  as  the  operators  break  in  parnHworth  Kiectronii 
to  determine  if  the  connection  is  in  international  Xeiepho 
order. 

When  only  a  statement  made  by  Accurate  measu 

the  party  at  the  other  end  is  to  be  low-frequency  a-c 

recorded,  he  is  told  to  be  as  quiet  as  comparing  it  to  a 

possible.  He  then  counts  to  five  or  erence.  A  choppei 

ten  at  a  given  command  or  at  the  the  comparison,  ai 

sound  of  the  click  as  the  .studio  played  on  an  osci! 

phone  is  hung  up.  The  test  setup  i 

During  the  count,  the  technician  The  d-c  referenc 
starts  the  recorder  and  fades  in  the  coincide  with  the 
gain  control.  The  caller  makes  his  time,  the  two  volt 
statement,  speaking  across  the  Accuracy  is  sor 
mouthpiece.  on  visual  discern 

The  closing  is  made  as  obvious  the  presentation  s 
as  possible.  Then  the  party  at  the  and  its  ijosition  ac 
other  end  remains  silent  until  the  pertinent  part  on 
station  technician  cuts  in.  This  The  basic  seti 


WIRE  AND  CABLE 


A  co<iipl«t*  l»fi«  of  oppliofico  wirWip  ii»otoriol« 
rodie,  tolovHioii  ond  •toclrook  liook*«p  wtro, 
200^  C  high  fompocotwro  Sil*X  wiro,  owtomotivo 
wirof  ofid  cablo««  ond  floxiblo  cord*. 

WIro  ond  Coblo  Ft.  Woyno.  Ind.  m 


Prinio  toorco  for  plottic  ond  rubbor  powor 
ivpply  cord*.  Torminofioos  of  oN  typo*  (looldod 
plo*Hc  ond  rubbor)  with  infiiiito  dosign  po*»ibil* 
itio*.  Comploto  lino  of  Coilod  Cord* 
including  HFl^ 

Wrifo  for  Coil  Cords  liforofuro 
Cord*  LimHod  Division,  DoKolb,  IH.  IHI. 


Comparison  Circuit 
Measures  A-c  Peaks 


A  low  cost,  spoco  soving  tinglo  polo  or  eornmon 
multipio  contoct  D.C  unit.  Highly  rolioblo.  Con 
bo  built  to  withstood  oxtroino  onviron* 
montol  condition*. 

Wrifo  for  Bullofin  MS-3  * 

R-ft-M  Control  DIv.,  logonsport,  Ind. 
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the  answer  to 
relay  problems 
can  be  found . 


little  black  box 


What  is  in  the  black  box?  Price 
Ellectric*8  new  1959  line  of  precision- 
engineered  Husky  Relays! 

In  one  compact  display,  you'll  see 
miniature  relays,  sub- miniature, 
micro-miniature,  multipole,  high 
current ...  and  many,  many  more. 
This  is,  in  fact,  a  sampler  from  the 
one  truly  complete  line  of  custom 
tsrpe,  quality  relays  •  •  •  the  Husky 
line. 

The  contents  of  this  little  black 
box  are  important  to  you.  The  man 
from  Price  Electric  will  show  it  to 
you  ...  soon. 


for  immediate  service 

call  Frederick,  Maryland 
Monument  3-5141. ..or  write  direct. 


1500  Church  Street 
Frederick,  Maryland 
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FIG.  1 — Basic  circuit  usm  choppsr  to 
compars  jow-lovol  coc  p«aks  with  d-c 
standard.  Appoaronc,  oi  osciUoscopo 
pr,sontation  is  shown  ot  bottom 


mental  limitation  for  sisrnals 
greater  than  a  few  volts.  With  the 
oscilloscope  set  for  maximum  sensi¬ 
tivity,  larger  signals  move  the  pat¬ 
tern  off  the  screen. 

The  biasing  arrangement  shown 
in  Fig.  2  eliminates  all  but  the  per¬ 
tinent  part  of  the  pattern.  The  d-c 
bias  is  maintained  across  resistor  R 
by  voltage  from  potentiometer  P, 
which  is  adjusted  for  a  few  mv  be¬ 
low  the  reference  level. 

With  chopper  at  signal  contact 
and  peak  a-c  greater  than  bias  level, 
£),  again  conducts.  When  the  chop¬ 
per  switches  to  the  reference  con¬ 
tact,  IJ,  again  conducts.  As  the 
chopper  operates,  voltage  across  R 
changes  an  amount  equal  to  the 
difference  between  signal  and  refer¬ 
ence. 

This  voltage  appears  as  shown 
at  the  bottom  of  Fig.  2.  D-c  bias 
is  removed  by  the  a-c  amplifier  in 
the  scope. 

Another  reference  can  be  added 
so  that  high  and  low  references  are 
established.  Thus  two  voltage  lim¬ 
its  can  be  shown,  and  the  operator 
can  readily  see  if  the  signal  peak 
lies  between  the  two  lines.  The  real 
value  of  this  feature  is  when  meas¬ 
urement  is  to  be  made  by  unskilled 
workers  on  a  production  line. 

Generation  of  upper  and  lower 


r~”5wp«R’ 


D-c 


ir-vu— 

FIG.  2 — Addition  oi  bioting  arrange- 
ment  permits  circuit  to  meoture  peaks 
oi  higher  level  a-c  signals 
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KilP  UP-TO-DATI  ON  MAONHICS 


Mow-^guaranieed  procficof  fncfvcfance  limits  for  regular 
and  frequensy^stablllxed  permalloy  powder  sores 

Call  them  frequenqr-uabilized  or  temperature  stabilized,  the 
important  thing  about  these  new  molybdenum  permalloy 
powder  cores  made  by  Magnetics,  Inc.,  is  our  guarantee  of 
core  inductance  within  realistic  limits.  You  can  write— right 
now— for  these  guaranteed  limits. 

Filter  circuit  designers  will  take  note  that  these  guaranteed 
limits  for  permalloy  powder  cores  are  far  tighter  than  those 
published  before.  Note  also  that  they  are  guarantees  on  in- 
ducunce  which  is  the  parameter  of  chief  concern  to  the  core 
user  rather  than  on  permeability. 

This  can  save  you  dollars  on  your  production  line— by  cut¬ 
ting  down  on  adjustment  of  number  of  windings  on  coils. 
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And  you  know,  too.  that  temperature  stabilization  eliminates 
difficult  compensation  problems. 

But  did  you  know  that  we  guarantee  these  new  inductance 
limits  for  all  of  our  permalloy  cores,  whether  stabilized  or 
not?  For  a//  the  facts,  write  us  at  Magnetics,  Inc., Dept.  £-47, 
Butler,  Pennsylvania. 


mKBOeriCS  lae. 


limit  references  is  accomplished  by 
adding  a  second  chopper  that  chops 
the  two  reference  voltages.  Chopper 
output  is  applied  to  the  reference 
contact  of  the  first  chopper.  This 
arrangement  is  shown  in  Fig.  3. 

The  two  choppers  are  driven  at 
different  frequencies.  If  the  com¬ 
parison  chopper  is  driven  at  a 
higher  frequency  than  the  reference 
chopper,  the  pattern  shown  at  the 
top  of  Fig.  4  will  appear.  The  bot¬ 
tom  of  Fig.  4  shows  the  result  of 
driving  the  comparison  chopper  at 
the  lower  fre<iuency. 

Care  must  be  taken  to  prevent 
eO-cps  and  other  interference. 
Standard  interference  reduction 
practices  may  be  used  with  one  ex¬ 
ception.  If  signals  from  high- 
impedance  sources  are  to  be  meas¬ 
ured,  capacitance  to  ground  must  be 
limited  between  comparison  chopper 
reed  and  resistor  R. 

This  can  be  demonstrated  by  con¬ 
sidering  the  voltage  across  R  with 


KrefKNCt  I 
CHOPKR  I 


CHcmR  I 
EXCiUTlONl 


CMORRCR 
I  EKrrRTXM 


Shock  —  testing  on  the  rocks?  If  vibration  and  shock  are  your  head¬ 
ache,  you  could  build  your  own  pots  to  lick  this  problem!  But  look 
out  for  foul  play  in  the  shaft  and  bushings,  under  shock  —  you  can 
lose  your  accuracy  right  there!  And  make  sure  your  pet  design  in¬ 
cludes  a  contact  with  no  resonances,  minimum  mass,  low  wiper 
pressure  —  yet  with  excellent  linearity!  Oh.  you'll  be  plenty  busyl 

But  the  easy  way  is  to  come  to  Ace!  Our  shockless 

pots  incorporate,  through  exclusive  precision  produc-  , 

tion  methods,  fantastically  close  bearing  fit.  And  our  | 

own  specially  balanced  contacts  place  extremely  low 

mass  at  the  edge-wipe  end,  under  low  brush  pressure, 

for  steady  contact  under  shock.  Tempered  precious  ^n|||ip|| 

metals  and  low  contact  resistance  mean  long,  cor- 

rosion-free  wear.  Tested  to  50  G  s  at  2000  cycles. 


FIG.  3 — Upper  and  lower  limits  con  be 
presented  by  using  second  chopper 
operated  at  a  dilferent  irequency 


Our  complete  pot  line  incorporates  all  these  anti-shock  design  features. 
Under  extreme  servo  applications,  this  Vs"  servo-mount  Series  500 
Acepot  delivers  0.3%  linearity. 


FIG.  4 — A  5-cps  signol  at  24  volts  Is 
compared  to  upper  and  lower  reference 
levels  of  2.55  ond  2.45  volts,  respect- 
tively.  Comparison  chopper  Is  driven  ot 
400  cps  in  top  pottem  and  reference 
chopper  at  60  cps.  Chopper  frequencies 
are  reversed  in  bottom  pattern 


ELECTRONICS  ASSOCIATES,  INC. 

99  Dover  Street,  Somerville  44,  AAom. 
SOiKvrMt  «-SI30  TMX  SMVl  1t1  WmI.  Union  WUX 


A««wt9  Acnehm^ 


Acneet^ 


Acntrim' 
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»  1258  ( 
tUNG-SOL 
CHATHAM! 

hade  in  u  9  a; 


Tung-Sol/Chatham  1258  hydrogen  thyratron 
does  “workhorse”  job  in  <3^>Reflectoscope! 


TEST  ENGINEER  louchrs  Sprrry  RcflecloM'ope  search  unit  to 
completed  jet  rotor  forging  in  test  for  material  flaws.  \ 
quartz  crystal  in  the  search  unit  converts  high  power  pulse 
supplied  by  a  Tung-SoL'Chatham  1258  hydrogen  thyratron 


into  ultrasonic  vibrations.  These  traverse  the  forging  .  .  . 
then  echo  back  to  be  seen  as  “pips”  on  the  scope.  Irregu¬ 
larity  of  the  “pip”  pattern  signals  a  material  defect,  thereby 
Stopping  costly  trouble  before  it  even  starts. 


The  Reflectoscope  —  non-destructive,  pulsed, 
echo  inspection  unit  made  by  Sperry  Prod¬ 
ucts,  Inc.,  Danbury,  Conn.  —  serves  across 
industry.  The  Reflectoscope  reveals  hidden 
material  flaws  to  help  busine.ssmen  avoid  un¬ 
necessary  production  expense  and  combat 
premature  product  breakdown. 

Tung-Sol/Chatham’s  1258  miniature  hy¬ 
drogen  thyratron  tube  fills  the  “workhorse” 
spot  in  the  Reflectoscope.  Despite  small  size, 
1.75"  ht.,  the  1258  generates  high  power  pulse 


(S)TUN6-S0l 
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with  precise  triggering  .  .  .  lack  of  jitter  .  .  . 
overall  consistent  electrical  stability.  This  over 


long  periods  of  almost  constant  operation. 

1258  performance  in  the  Reflectoscope 
demonstrates  the  heavy  duty  reliability  found 
throughout  Tung-Sol/Chatham’s  extensive  line 
of  special-purpose  power  tubes.  Bring  this 
same  tube  quality  to  your  operation!  In  new 
electronic  equipment  ...  as  replacements, 
specify  Tung-Sol!  Tung-Sol  Electric  Inc.t 
Newark  4,  New  Jersey. 


i  “  r 


I 


performance  you  want  from 
alumina 

i 

I  Material  alone  does  not  assure  a  reliable  alumina 
I  part . , .  the  exceptional  performance  characteristics 
I  associated  with  alumina  are  directly  related  to 
}  manufacturing  knowledge  and  techniques.  Since  1948, 
j  Wesgo  has  perfected  the  precise  controls  over 
i  composition  and  manufacturing  techniques  that 
I  alone  impart  a  uniform  quality  to  alumina  parts. 

I  Quality  can  only  be  superficially  specified  .  .  . 
j  knowledge  of  alumina  ceramics  plus  quality 
I  consciousness  are  the  important  extras  offered  by 
I  Wesgo.  Alumina  is  a  premium  ceramic  material  .  . 

I  but  with  many  cost  saving  advantages.  Be  assured 

j  of  these  advantages  . .  .  use  Wesgo  AL*300  ceramics 
}  in  shapes  to  your  specifications. 


PURE  WHITE  AND  TRANSLUCENT.  97.6X  Al^Og.  Visibly  frss 
from  Impurltiss.  Vacuum  tight. 

HIGH  STRENGTH.  46000  PSI  FIsxural,  285000  PSI  In  comprassion. 
UNIFORM  IN  COMPOSITION  AND  PROPERTIES  from  lot  to  lot. 

HIGH  DIELECTRIC  STRENGTH  AND  RESISTIVITY. 

VERY  LOW  LOSS  FACTOR. 


For  details  on  properties,  write  for  illustrated  brochure 

WESTERN  GOLD  AND  pLaTINUM  COMPANY 

Manufacturers  of  Wssgo  Brazing  Alloys 
MLMONT.  CALIFORNIA 


rise  time  because  charging  capaci¬ 
tance  is  quite  low  and  charging 
resistance  is  also  small.  Trailing 
edges  have  a  fall  time  considerably 
longer  than  rise  time. 

Longer  fall  time  results  because, 
although  capacitance  remains  the 
same,  discharging  resistance  is 
much  higher.  Discharge  resistance 
consists  of  input  resistance  of  the 
oscilloscope  in  parallel  with  R  and 
signal  source  impedance.  Smaller 
discharge  resistance  results  in 
faster  fall  time.  The  effect  on  fall 
time  of  increasing  capacitance  is 
shown  in  Fig.  6. 

Chopping  frequency  determines 
the  space  between  pulses.  If  the 
chopper  reed  touches  the  signal  con¬ 
tact  before  the  voltage  pulse  has 
fallen  to  zero,  the  remaining  part  of 
the  pulse  is  injected  back  into  the 
signal  source. 

Because  the  bias  diodes  must  have 
a  high  back  resistance,  germanium 
types  are  generally  unsuitable.  Sili¬ 
con-junction  and  vacuum-tube  di¬ 
odes  have  both  been  used.  Silicon 
units  are  more  satisfactory  because 
they  do  not  require  filament  voltage. 
Further,  at  low  levels  the  Edison  ef¬ 
fects  can  be  troublesome  with  tubes. 
If  tubes  are  used,  filament  voltage 
should  be  d-c  if  low-level  signals  are 
to  be  measured. 

A  problem  was  encountered  when 
some  oscilloscopes  were  connected 
directly  across  R.  When  measuring 
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FIG.  S — Adding  200  Mfti  capacitor  in 
parallol  with  wiring  copacitonco  at  bot¬ 
tom  ahowa  how  iall  timo  is  incroosod 


Only  Wesgo  AL-300 
Ceramics  assure  the  superior 


♦  • 

/  for  regulating. . .  \ 

•  limiting. . .  ] 

clipping. . .  ..•* 


[y-L 


T  ^ 
^  ' 


ii^ 


TYPICAL 

APPLICATIONS 

•  Regulation  of  DC  voltage 

•  DC  level  changing  and  coupling 

•  Surge  protection 

•  Regulation  ot  vMuum  tube  heaters 

•  Arc  suppression 

•  Wherever  a  constant  DC  voltage 
independent  of  current  is  desired. 


.*  MOTOROLA 

ZENER 

DIODES 


•  •  ^  •  • 


10  AND  50  WATT  TYPES 
UP  TO  200  VOLTS 


•  Very  high  power  ratings . . .  both  50 
and  10  watt  types  available. 

•  Wide  voltage  range... up  to  200 
volts  in  both  series. 

•  Very  low  Zener  impedance  limits. 

•  "Soft"  or  unstable  Zener  knees  elim¬ 
inated  ...  by  impedance  limits  at  5 
mA  for  50  watt  types,  at  1  mA  for 
10  watt  types. 

•  Controlled  forward  characteristics... 
for  applications  requiring  conduction 
in  both  directions. 

•  Available  with  either  anode  or  cath¬ 
ode  connected  to  case. 

•  Conservatively  rated . . .  excellent 
long-time  stability. 


•  Designed  for  military  usage. 

•  Operating  and  storage  temperature 
range  -65°C  to  -i-175°C. 

•  Standard  packages 

10  WAH  TYPES  in  welded,  her¬ 
metically  sealed,  metal  to  glass, 
Jetec  package. 

50  WATT  TYPES  in  plug-in  or  sol¬ 
der-in  TO-3  package  with  .052 
inch  diameter  pins  and  series  in¬ 
terlock  construction  for  protec¬ 
tion  against  overvoltage  on  load. 

•  Various  tolerance  ranges  available. 
Inquiries  invited  on  AC  clippers  and 
on  your  special  requirements. 


•  for  complete 

technical  information 

concerning  Motorola  Zener  Regulators,  contact  the  nearest 
Motorola  regional  office  listed  below  or . . . 

MOTOROlA  INC.,  Semiconductor  Products  Division 
5005  East  McDowell  Road  •  Phoenix,  Arizona 
BRidge  5-4411  •  Teletype  PxSO 


MOTOROLA 

SEMICONDUCTORS 


MOTOROLA  INC.,  5005  E.  AAcDOWEll,  PHOENIX,  ARIZONA 


RMOIONAI.  OPPICBS 


)  aiooifMio.  Niw  iiestT  *  cmkaoo  44.  kiinok 

S40  ••r9*n  tovWvofd  4900  Wmi  Ftovrft^y 

WH*t*s«y  S  7300  9  5200 


HOilTWOOO  2t.  CAlirOtNIA 
6555  Smami 
HOtWwood  5  3250 
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On  October  17,  1954  an  Airpax  type  300  chopper 
was  placed  on  life  test  with  automatic  recording 
equipment  depicting  its  action.  Dwell  time  was 
recorded  every  tew  hours  day  and  night.  Every 
several  hundred  hours  all  chopper  parameters 
were  measured  and  recorded. 

The  tabulated  results  from  Airpax  Engineering 
Test  No.  220  are  shown. 


HOURS  * 

PHASE 

ANGLE 

DWELL  TIME 

0 

62  = 

142° 

137° 

1,000 

62° 

140° 

133° 

25,000 

60° 

136° 

143° 

*  One  year  equals  8,760  hours 


What  kind  of  reliability 
do  you  require? 


AIRPAX  PRODUCTS  COMPANY  •  CAMBRIDGE  DIVISION 

JACKTOWN  ROAD.  CAMBRIDGE,  MARYIAND 


FIG.  t— Typical  proMnlotion  oi  S<pt 
signal  with  0.7-to1|  pack  b  shown  at  lop 
with  SOO  mv/in.  sonsttiTily  and  at  bot¬ 
tom  with  SO  mT/ia.  soasitlTily.  No  bios 
was  used  ior  Iow-IotoI  signals 


FIG.  7 — Thlrty-Tolt.  5-cps  signal  b 
shown  with  sonsitiTiUos  oi  10  Tolb/in. 
(top)  and  100  mT/ln.  (bottom).  Bios 
diodos  wsrs  usod  ’ 


low-frequency  signals,  a  dip  in  the 
reference  line  appeared  where  the 
signal  peak  touched  it.  This  appears 
to  be  caused  by  the  low-frequency 
response  of  the  oscilloscope  vertical 
amplifier.  The  effect  can  be  avoided 
by  using  an  instrument  with  a  d-c 
vertical  amplifier.  If  bias  diodes  are 
being  used,  it  is  necessary. to  block 
the  d-c  bias. 

Wiring  capacitance  and  a  block¬ 
ing  capacitor  on  the  oscilloscope  d-c 
amplifier  make  it  desirable  to  isolate 
the  oscilloscope  from  R  with  a 
cathode  follower.  A  cathode  fol¬ 
lower  whose  gain  is  accurately 
known  can  be  placed  between  signal 
source  and  comparison  chopper  to 
increase  input  impedance  and  iso¬ 
late  the  signal  source. 


! 
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For  low«r  vell«9«  klyttren  tub**,  PRD  typ« 
S09  Klystron  Powtr  Supply  providos  floii* 
ibio,  •conomicol  porformonco.  Built  to  tbo 
somo  highott  quality  standards  as  typa 
SIR,  this  compact,  low  cost  unit  insuros 
optimum  porformanco  of  a  wido  varloty  of 
klystron  oscillators.  A  clamping  circuit  ill 
ths  rofloctor  supply  roducos  th#  possibility 
of  doubls>moding  tho  klystron. 


For  use  with  all  available  klystrons  in  the  low  power  range  and  for  klystrons 
at  power  levels  up  to  5  watts,  the  completely  new  type  812  Universal  Klystron 
Power  Supply  provides: 


a  minimum  ripple  and  noise 
a  pulse,  square  wave,  sawtooth 
and  sine  wave  modulation. 
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ote— 1000  ots— 000 
50  man.  50  mu. 


vont.  poaittn 

Cmaat  m$ 
pcMm  ^ 
ftippts.  MV  ma 


500  to  SOOQ  400  to  2000 


FrsqMOitcy,  cpo 
Volto* 


NO  to  9000 
OtolM 


FfoqMoocy,  cpo 
VolU* 


FroQuoMy.  cpo 
Volts* 


*roirok  pmk  to  pmm 


a  widest  application 
a  closest  regulation 
a  greatest  range 


PLUS  THESE  SPECIAL  FEATURES: 


a  digital  read-out  for  beam  and  reflector  voltages, 
a  dual  outputs  for  simultaneous  operation  of  two  klystrons, 
a  grid  and  reflector  voltage  clamped  to  CW  level  in  square  wave 
or  pulse  operation. 

a  front  panel  check  calibration  of  grid  and  reflector  voltages, 
a  multi-range  overload  protection  for  beam  current, 
a  safety  lock  when  transferring  from  -|-  to  —  grid  voltage, 
a  external  triggering  of  internal  pulse  generator. 


For  additionml  detmiU,  contact  your  local 
PRD  Enginooring  Reproaentative  or  write  to 
Technical  tntormation  Group,  Dept.  TIG-1. 


POLYTECHNIC  RESEARCH  &  DEVELOPMENT  CO.,  INC. 

202  TiUary  Street  •  Brooklyn  I,  N.  Y. 


SEniNG 
THE  PACE  IN 


KLYSTRON 

Power  Supplies 

on  the  production  line  or  in  the  laboratory 


a  leader  in  the 


PRD  PACEMAKER  LINE 


COMPONENT  DESIGN 


Digital  Motor  for  Severe  Environments 

By  OTTO  R.  NEMETH,  Consultant  Engineer,  Santa  Monica,  Calif. 


Exploded  riew  oi  digital  motor  shows  how  design  eliminates  screws  or  any  other 
type  oi  fastener  lor  internal  assembly  of  parts 


Application  of  digital  techniques 
in  the  fields  of  guidance  for  mis¬ 
siles,  aircraft  and  automation  has 
created  a  need  for  components  suit¬ 
able  for  these  systems.  A  stepper 
motor,  manufactured  by  Curti.«s- 
Wright,  West  Caldwell,  N.  J.,  con¬ 
verts  numerical  digital  quantities 
into  equivalent  physical  motion  or 
work. 

Features  of  the  motor  include: 
complete  static  and  dynamic  bal¬ 
ance,  simplicity  of  design,  mini¬ 
mum  number  of  parts,  capability 
of  withstanding  environmental 
temperatures  of  -1-165  F  and  in¬ 
sensitivity  to  shock  and  vibration. 

Basic  Design 

Design  of  the  motor  is  shown  in 
Fig.  1.  The  armature  is  similar  to 
a  d-c  motor  armature  except  that 
it  moves  in  a  direction  dependent 
upon  which  field  coils  are  ener¬ 
gized.  The  armature  returns  again 
to  a  center  position  upon  being  de¬ 
energized.  This  action  creates  a 
reciprocating  or  oscillating  actua¬ 
tion  when  pulse  signals  are  applied 
to  either  of  the  two  sets  of  coils. 

When  receiving  a  pulse,  the 
motor  has  the  highest  flux  concen¬ 
tration  at  the  beginning  of  the 
rotary  stroke.  Therefore,  its  high¬ 
est  torque  is  at  that  point,  as  shown 
in  Fig.  2.  This  torque  reduces  as 
the  armature  approaches  the  mag¬ 
netic  center.  This  action  is  in  con- 
tra.st  to  that  of  a  conventional  sole¬ 
noid  in  which  minimum  torque  is 
at  the  beginning  of  the  pulse  and 
maximum  torque  at  the  end. 

Four  symmetrically  arranged 
pawls  actuate  the  motor  bidirec¬ 
tionally  and  four  others  stop  it. 


DRIVE  HUB, 
FASTENED 
TO  ARMATURE 


STAR  »(HEEL, 
FASTENED  TO 
MOTOR  SHAFT 

STATIONARY 
SHELLS 


(4)  OUTER 
LOCKING 


INNER 

DRIVE  PAWLS 


FIG.  1 — Oparating  mechanism  for  dig¬ 
ital  motor  (top)  ond  tchomotic  diagram 


Pivots  of  all  pawls  are  sockets. 
Bearings  and  shafts  are  eliminated, 
thereby  insuring  a  high  degree  of 
reliability  and  long  life. 

Motion  of  the  armature  with  the 
aid  of  the  inside  pawls  actuates  a 
cylindrical  nylon  starwheel  which 
has  teeth  on  the  outside  and  inside 
circumferences.  Inside  teeth  are 
motivated  by  the  armature  and 
transfer  the  force  to  the  shaft 
through  the  relatively  elastic  ma¬ 
terial  of  the  starwheel.  Outside 
pawls  have  to  absorb  the  inertia  of 
the  armature  as  well  as  the  load  on 
the  shaft  and  therefore  are  much 
larger  and  sturdier  than  the  actu¬ 
ating  pawls. 

When  the  motor  is  de-energized. 


all  outer  pawls  serve  to  lock  the  star- 
wheel  and  the  motor  shaft.  Upon 
energizing  the  motor,  the  armature 
moves  lifting  two  of  the  outer  pawls 
with  an  attached  cam  to  free  the 
starwheel  for  motion  in  one  direc¬ 
tion.  Because  the  motor  shaft  is  fas¬ 
tened  to  the  starwheel,  it  is  also  free 
to  move  in  the  one  direction.  The 
armature  movement  then  carries 
the  drive  hub  so  as  to  engage  two 
of  the  inner  pawls  against  internal 
ribs  on  the  starwheel.  Further 
armature  movement  cau.ses  the  in¬ 
ner  pawls  to  drive  the  starwheel 
and  motor  shaft. 

The  two  opposing  inner  pawls 
are  lifted  from  engagement  with 
the  starwheel  by  the  inner  station¬ 
ary  shell  under  which  these  pawls 
pass.  Near  the  end  of  the  rotary 
stroke,  the  cam  drops  the  outer 
pawls  which  were  raised  to  clear  a 
starwheel  rib.  These  pawls  then  en¬ 
gage  the  succeeding  rib  to  stop  the 
starw’heel  motion  and  lock  it  in 
position.  Because  the  motor  shaft 
is  fastened  to  the  starwheel,  it  is 
al.so  locked.  De  energizing  the 
motor  allows  the  armature  to  be 
spring-returned  along  with  the 
drive  hub  and  inner  dogs. 

Stator  Design 

The  stator  consists  of  a  stack  of 
laminations  and  four  internal  poles. 
Each  of  these  poles  carries  a  coil. 
The  opposing  coils  work  together 
in  a  symmetrical  manner.  Advan¬ 
tage  of  the  laminated  stator  is  that 
higher  permeability  materials  can 
be  used  and  losses  are  reduced. 
This  results  in  higher  actuating 


ROTARY  STROKE  IN  0E6 

FIG.  2 — Torgu*  t*.  itroka.  watts  and 
duty  cycU  ior  two  modals  oi  tho  motor 


no 
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^nwal 


Knee  high  to  a 
grasshopper 

hut  FenwaVs  New  Miniature, 


Here  are  acute  temperature  senaitivity,  instant  re¬ 
sponse,  and  the  strength  to  withstand  the  most  de¬ 
manding  conditions  —  all  in  one  unit  only  knee  high  to 
a  grasshopper! 

It’s  hermetically  sealed,  yet  field  adjustable.  Main¬ 
tains  control  characteristics  even  with  vibrations  of 
500  cps  with  lOG  acceleration  —  it’s  rugged! 

You  get  wide  range  and  sensitivity,  too.  The  new 
THERMOSWITCH  Unit  Controls  temperatures  from  —20® 
to  -j-200®F  within  1°.  Thin  wall  corrosion-resistant, 
drawn  stainless  steel  case  insures  instant  response  to 
temperature  changes  —  you  get  precision  control. 

You’ll  want  to  find  out  more  about  this  tiny,  tough, 
sensitive  control.  For  more  information  on  the  new 
miniature  hermetically  sealed  thermoswitch  unit, 
and  other  Fenwal  miniaturized  controls,  write  for  our 
catalog  or  a  sales  engineer.  Fenwal  Incorporated, 2011 
Pleasant  Street,  Ashland,  Massachusetts. 


Hermetically  Sealed  THERMOSWITCH*  Unit  is  Strong  as  an  Ox 


New  Fenwal  miniature  thermoswitch  unit  being  agitated 
in  liquid  bath  while  maintaining  temperature  of  liquid  at 
140”?  d;!*.  THERMOSWITCH  unit  weighs  less  than  oz.. 
can  withstand  lOG  acceleration  at  500  cps  vibration.  Current 
capacity  is  2.5  amps,  115  VAC,  2.0  amps,  28  VDC. 


CONTROLS  TEMPERATURE...  PRECISELY 
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ALLIED’S  CH  RELAY 

Miniature  10  Amp  4PDT 


How  w** 

iWhW***  **"* 

t)tocess'®6  .  ^ 

r„n..c.  atioo 

adjustrocnis 


TYN  CH.12D  •  ACTUAL  SIZE 


Designed  for  Resistance  to: 

Shock— 100  gravity  units  •  Vibration— 5  to  55  cps  at  0.5  inch 
double  amplitude  55  to  2000  cps  at  30  gravity  units  e  Tomporatwro 
-from  -65®C  to  +125®C 

Other  Specifications: 

Contact  Ratings  10  amperes  resistive,  8  amperes  inductive,  at  29 
volts  d-c  or  115  volts  O'C  400  cps  e  Weights  5.3  ounces  e 
eiolactrics  1500  volts  rms  at  sea  level,  350  volts  rms  at  80,000 

ft.  e  Contact  RosittoncoS  .01  ohm  mox.  initial  e  Contact 
Arrangemonts  Four  Pole  Double  Throw 


The  Allied  CH-12D  Relay  was  developed  to  meet  the  more  rigid 
requirements  of  vibration,  shock,  temperature,  rupture  and  overload 
conditions  of  the  latest  MIL  spec.  This  relay  is  available  with  other 
mounting  arrangements  for  special  applications,  such  as  4  mounting 
studs  or  brackets  for  Allied  MHY-12D  type  2  stud  or  2  hole  mounting. 
For  additional  information  write  for  Bulletin  CH. 


Rallied  control O 

ALLIED  CONTROL  COMPANY.  INC.,  2  EAST  END  AVENUE,  NEW  YORK  21,  N.  Y. 


speeds.  Centering  of  the  armature 
is  accomplished  by  four  sets  of  cap¬ 
tive  springs,  heat  treated  for  long 
life.  Springs  are  used  only  within 
a  small  range  of  their  capability. 
Fatigue  or  any  other  spring  mal¬ 
function  is  practically  eliminated. 

Applications 

The  incremental  motor  is  suit¬ 
able  for  many  applications.  It  has 
been  used  to  generate  the  intermit¬ 
tent  movement  for  pulsed  cameras. 
The  motor  can  be  programmed  by 
tape  to  actuate  many  types  of  auto¬ 
matic  equipment.  Other  applica¬ 
tions  include  flight  control  in  mis¬ 
siles,  an  actuator  for  automatic 
pilots  and  for  automatic  machine- 
tool  feeds.  The  motor  is  presently 
available  in  two  sizes. 


Antenna,  Transducer, 
Detector  Announced 

Several  new  components  an¬ 
nounced  by  Westinghouse  Research 
Laboratories  cover  varied  flelds  of 
application. 

One  of  the  new  developments  is 
a  novel  type  of  radar  antenna  with 
possible  application  in  low-fre¬ 
quency,  long-range  defen.se  sys¬ 
tems.  The  antenna,  called  the  Heli- 
sphere,  does  not  rotate.  It  consists 
of  a  sphere  with  the  feedhorn  in  its 
center.  The  sphere  is  a  balloon  in¬ 
flated  at  a  pressure  of  about  one 
in.  of  water.  On  the  surface  of  the 


balloon  is  a  grid  of  closely  spaced 
conductors  making  a  45-deg  angle 
with  the  perpendicular. 

The  feedhorn  is  polarized  at  a 
45-deg  angle.  The  conductors  are 
wound  on  the  surface  of  the  sphere 
so  that  the  microwave  beam  from 
the  horn  encounters  a  grid  of  con¬ 
ductors  parallel  to  the  E  plane  of 
propagation  in  the  forward  direc- 
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How  choice  oi  tape  can  affect  recording  quality 

AMPEX  INSTRUMENTATION  TAPE  shows  up  important  differences  in  FM -carrier  recording 


The  signals  you  see  in  the  scope  resiilt  from  a  very  real 
di£Ference  between  two  magnetic  tapes.  On  FM -carrier  data, 
one  is  a  shining  success  and  the  other  is  a  dismal  failure. 
Herein  lies  a  trap  for  the  unwary  because  both  are  currently 
sold  for  instrumentation  use. 

Say  “FM-carrier”  to  a  magnetic-recording  expert  and 
chanm  are  two  to  one  the  first  thing  that  pops  to  nis  mind 
is  low  frequencies.  No  other  tape  technique  can  match  FM- 
carrier's  ability  to  cover  frequencies  from  a  high  of  10,000 
or  20,000  cycles  right  down  to  a  low  of  DC. 

Yet  the  most  important  Quality  in  a  magnetic  tape  for  use 
on  FM-carrier  recording  is  nigh-frequency  response.  Contra¬ 
dictory?  Not  a  bit!  Since  it  is  a  modulated  carrier  that  gets 
recorued,  the  tape  itself  sees  nothing  but  relatively  high- 
frequency  signals  whether  the  data  are  high  frequency  or 
low.  Eliminate  any  high-frequency  components  and  a  dis¬ 
torted  playback  will  result. 

It  was  a  lack  of  high-freriuency  response  that  caused  the 
poor  signal  on  the  scope  to  tne  right.  Ine  surface  of  this  tape 
in  effect  separates  the  oxide  from  the  recorder’s  heads  by 
5/100,000tns  of  an  iirch.  'This  is  sufficient  to  cause  the  dis¬ 
torting  effect  you  see. 

Performance  of  Ampex  Instrumentation  Tape  is  shown  on 
the  scope  to  the  left.  Its  characteristics  are  exactly  the  oppo¬ 
site.  Head-to-tape  contact  is  exceptionally  good  because  the 
exclusive  Ferro^een  process  has  eliminated  even  the  micro¬ 
scopic  lifting  of  the  tape  normally  caused  by  surface  rough¬ 
ness.  Also,  Ampex  Instrumentation  Tape  has  magnetic  prop¬ 
erties  that  cause  it  to  resist  high-frequency  demagnetization. 


Both  tapes  were  recorded  on  the  same  machine  at  60 
in/sec.  Input  signal  was  500  cycles  at  I  volt.  Scopes  show 
the  playback  of  each. 

A  4-DECIBEL  BONUS 

Even  in  a  sampling  of  various  makes  (A  tapes  having  suf¬ 
ficient  high-frequency  response,  our  labmratoiy  found  as 
much  as  four  decibels  spread  in  FM-carrier  si^ial-to-noise 
ratio.  Cause  of  this  difference  is  amplitude  modulation.  This 
is  the  change  of  reproduced-signal  amplitude  caused  by  va¬ 
riations  in  tape-coating  thickness  and  by  momentary  loss  of 
head-to-tape  contact. 

The  FM-carrier  signal  is  recorded  on  the  tape  at  near¬ 
saturation  level.  On  playback  this  theoreticaUy  should  give 
constant-amplitude  peaks  and  precise  crossovers.  It  doesn’t. 
The  variations  are  enough  to  shift  the  effective  crossover 
points,  contradicting  the  common  belief  that  the  recorder’s 
tape  transport  is  the  only  determining  factor  in  signal-to- 
noise  ratio  on  FM-carrier.  In  our  laboratory,  one  recorder 
tested  all  the  tapes— proving  the  four-dedbel  difference  and 
another  advantage  of  Ampex’s  super-smooth  Ferrosheened 
siuface! 

Though  highly  effective  for  FM-carrier  data,  Ampex  In¬ 
strumentation  Tape  does  not  favor  this  one  technique  to  the 
detriment  of  oth^s.  For  example,  the  Ferrosheened  surface 
is  an  advantage  to  all.  Direct  recording,  in  particular,  was 
discussed  earlier  in  this  series.  For  addstioruu  technical  data 
on  magnetic  tape,  write  Dept.  E-20. 


AMPBX  INSTRUMKNTATIOM  DIVISION  •  860  CHARTER  STREET  •  REDWOOD  CITY,  CALIFORNIA 

Phoni  y«ur  Ampti  d*ti  •ptcitliil  lor  pcrtonti  •Ittntion  to  your  tap#  nttda.  OMIcat  aprvt  U.  $.  A.  and  Canada.  Enginaarini  rapraaantativaa  covar  tht  fraa  world. 
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READER 

SERVICE 

CARDS 

.  .  .  have  increased  the  flow 
of  product  and  service 
information  between 
buyers  and  sellers. 

.  .  .  have  helped  increase 
manufacturers'  sales. 


Reader  Service  Cards  have  been  pro¬ 
vided  to  get  quick  and  easy  information 
on  products. 

Avail  yourself  of  this  Service  to  get  all 
the  information  you  need. 

Manufacturers  are  cooperating  whole¬ 
heartedly  with  the  Service  to  supply  in¬ 
formation  promptly. 


electronics® 

A  MiGftAW  HIU  rUtllCATION 
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tion.  The  energy  is  reflected  as  in 
the  case  of  a  conventional  para¬ 
boloidal  reflection.  In  the  back  di¬ 
rection,  the  conducting  grid  is  at  90 
deg  to  the  plane  and  the  energy 
passes  out  of  the  antenna. 

A  demonstration  model  of  the 
antenna  was  5.5  ft  in  diam  and  pro¬ 
vided  a  beam  of  three-cm  energy 
that  was  one  deg,  20  min  wide  in 
azimuth  at  the  half-p4»wer  points. 
A  full-scale  model  could  be  con¬ 
structed  using  the  principle  of  the 
Paraballoon  now  used  for  radar 
antenna  shelters  in  some  .systems. 
For  a  60-cm  radar  .system,  the  pres¬ 
ent  model  could  be  scaled  up  to  100 
ft  in  diam. 

Magnetostrictiv  Transducer 

Another  development  is  an  ultra¬ 
sonic  magnetostrictive  transducer 
made  up  of  thin  nickel  laminations 
spaced  uniformly  at  critical  points 
over  the  surface  of  a  plane.  The 
technique  is  claimed  to  double 
tranducer  efficiency  and  cut  costs 


by  one-quarter.  Less  material  is 
used  than  with  conventional  units, 
cooling  is  easier,  and  lighter  plates 
and  housings  are  adequate.  Up  to 
50  w  per  sq.  in.  of  power  can  be 
delivered  by  the  transducer  in  the 
range  from  15  to  40  kc. 

Possible  applications  include 
ultrasonic  dishwashing,  silver-plat¬ 
ing  of  bus  bars  (plating  time  cut 
from  30  to  2.5  min  and  plating 
baths  from  12  to  3)  cleaning 
printed-circuit  boards  and  salvag¬ 
ing  contaminated  atomic  materials. 

Infrared  Detector 

A  third  component  is  a  new  infra¬ 
red  detector  that  can  respond  to  less 
than  one-twentieth  of  a  billionth  of 
a  watt  of  infrared  radiation. 

The  new  detector  is  made  of  ger¬ 
manium  doped  with  gold.  The 
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will  these  alumina  ceramics  give  you 

SMALLER,  LIGHTER,  MORE  RUGGED  UNITS? 


w' 


W 

UK  iQp  m 


8  A"< 


9 


Miniotur*  AISiMog  Alumina  Coramks — som«  at  Ihin 
as  0.005"— or*  b*ing  ut*d  in  •{•ctron  tub*s,  micro- 
wave  windows,  transistor  platforms  ...  as  insulators 
in  hearings  aids  ...  in  digital  counter  tubes,  rodio 
crystal  cages  ...  in  high  temperature  transformers, 
relays,  fuses,  micro-modules  .  .  .  high  temperature 
amplifiers  .  .  .  and  other  high  temperature  devices 
including  high  temperature  printed  circuitry  ...  as 
well  as  various  mechanical  applications. 

The  relatively  high  strength  of  these  thin  ceramics 
and  their  superior  performance  in  high  temperature, 
high  frequency  applications  may  help  you  answer 


the  demands  for  smaller,  lighter,  more  rugged  units. 
This  strength  also  sharply  reduces  damage  from 
fatigue  failure,  heat  deterioration,  shock  and  vibra¬ 
tion,  and  makes  new  automatic  assembly  operations 
practical. 

Since  these  thin  ceramics  were  pioneered  by  Ameri¬ 
can  Lava  several  years  ago,  demand  has  increased 
rapidly  and  steadily.  Spurred  by  constantly  increas¬ 
ing  requirements,  our  production  facilities  are  now 
capable  of  shipping  in  volume  and  at  practical 
prices,  small  intricate  shapes  that  were  considered 
impossible  as  recently  os  1955. 


free  bulhtin  and  typical  $amph§  of  thin  AISiMag  Ceromics  sent  on  request 


A  SutwidUry  of 
MirwMtota  Mmiog  and 
Manufacturing  Cornpany 


CORPORATION 


CHATTANOOGA  5.  TINN. 

STTH  YEAR  OF  CERAMIC  lEAOERSHIF 


Far  aarvka,  caafact  Amarkan  lava  ra|Kaiaatativaa  in  Offkaa  al  Minaaaata  Mining  S  Manufacturing  Ca.  in  tfcaaa  cMaa  (aaa  yaar  lacal  talagitana 
dbactaryh  Atlanta.  Ga.  *  Botton:  Nawton  Cantar,  Mata.  *  Buffalo,  N.  Y.  *  Chicago:  Badford  Park,  III.  •  Cincinnati,  O.  *  Ck^land,  O.  *  Oallaa, 
Taxat  *  Oatroit,  Mkh.  •  High  Point,  N.  C  ■  lot  Angalat,  Cal.  *  Maw  York:  Ridgafiald,  N.  J.  ■  Philadalphia,  Pa.  *  St.  Louk,  Mo.  *  St.  Paul, 
Minn.  •  So.  San  Franckco,  Cal.  *  Saattia,  Wath.  Canada:  Minnaaota  Mining  A  Manufacturing  of  Caitada,  Ltd.,  P.  O.  Box  7S7,  loitdon,  Ontario. 
AN  athar  axgort:  Minnaaota  Minirtg  A  Manufacturing  Co.,  Intamatiortal  Diviaion,  99  Park  Ava.,  Maw  York,  N.  Y. 
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photoconducting  material  is  sensi¬ 
tive  to  infrared  radiation  up  to  a 
wavelength  of  10  microns  and  has 
fast  response.  Its  time  constant  is 
about  two-tenths  of  a  millionth  of 
a  second. 

Because  sensitivity  and  fre¬ 
quency  response  of  a  photoconduc- 
tive  infrared  detector  are  increased 
at  low  temperatures,  the  new  de¬ 
tector  is  cooled  to  320  deg  below 
zero  Fahrenheit  with  liquid  nitro¬ 
gen  in  a  special  container. 


Dynamic  Analysis  of 
Frequency  Response 


Integrated  Magnistor 
Now  Available 

High-retentive  ferrite  is  com¬ 
bined  with  a  high-permeability, 
low-retentive  ferrite  in  Potter  In¬ 
struments  new  MPT-1  Magnistor. 
Typical  digital  applications  pos¬ 
sible  with  the  new  component  are 
sorting  and  collation,  coincidence 
detection,  parity  checking  and 
digital  servo  follow-up. 

The  unit  is  an  eight-terminal 
device.  The  set  input  terminals  pro¬ 
vide  access  to  the  high-retentive 
ferrite  for  data  storage.  The  as¬ 
sociated  RESET  winding,  when  actu¬ 
ated,  dissipates  the  stored  mag- 


A  combined  sweep  generator  and  c»r.o,  suitable 
for  I./.,  and  vf,  response  analysis 


FEATURES 


•  Sweep  width  variable  up  to  10  Me  •  Crystal  controlled 
fixed-frequency  marker  pips  •  Calibrated  continuously  variable 
frequency  marker  •  High  output  •  Sensitive  Y  amplifies 

•  Output  level  controlled  by  piston  attenuator 


APSIICATIONS: 

Alignment  and  response 
measurement  on  televi¬ 
sion  and  f.m.  v.h.r.  re¬ 
ceivers:  V.S.  w.r.  of  feeder 
lines;  matching  feeders  to 
antennas:  direct  teats  on 
iT.  and  r.f.  transformers; 
use  as  a  general  purpose 
oscilloscope. 


AtRIDCfO  tPECIFICkTION 

Frequency  Range:  R.F.  50-7S  Me.  75-115  Me.  150- 
216  Me;  I.F.  10-45  Me:  V.F.  5  kc-IO  Me. 

Output  Range :  100  pV-lOO  mV. 

Sweep  Width  ;  variable  from  500  kc  to  10  Me. 
Calibration  :  continuously  variable  marker  oscillator 
provides  pip  corresponding  to  known  frequency, 
3-frequency  crystal  oscillator  generates  pips  at 
intervals  of  5.0,  1.0  and  0.5  Me. 

Time  Base :  12  to  50  cps  for  sweep,  12  cps  to  10  kc 
for  general  purpose. 

TUBES :  5Z4G,  I2AT7, 12AU7, 12AX7, 6C4. 6AK5, 
6AK6. 


Ill  Cedar  Lane 
Englewood 
New  Jersey 


CANADA  I  CANADIAN  MARCONI  CO  •  4035  COTi  DE  LIESSE  •  MONTREAL* 

ENGLAND :  MARCONI  INSTRUMENTS  LIMfTED  ST.  ALBANS  •  HERTFORDSHIRE 


1|  FIG.  1 — Four  logical  atalo*  of  th*  Inlo- 

WUKtSBSKUKKM  gratod  Magnistor 
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FOR  A  MIRROR  BRIGHT  FINISH 

•'SILVA-BRITE"  SILVER  PLATING  PROCESS  .  .  .  Provides  hard, 
bright,  highly-ductile  finish  in  stable  deposits  from  flash  to  heavy. 
Water-clear  solution  enables  plater  to  watch  process;  parts 
falling  into  tank  may  be  recovered  without  contamination. 

Uniformly  good  results  with  current  densities  from  10  to 
40  amperes  per  square  foot;  operation  and  control  are  non- 
critical,  economical.  Filtration  through  activated  carbon  removes 
organic  contaminants;  no  purification  downtime.  Excellent 
throwing  power,  leu  tendency  toward  bath  decomposition  or 
fumes.  Write  for  technical  bulletin. 

American  Platinum  &  Silver  Division,  231  New  Jersey  Railroad 
Avenue,  Newark  5,  N.  J. 
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FOR  CONTROLLING  TEMPERATURE 

THERMOMETAL*  ...  for  use  in  electrical  appliances,  thermal 
cutouts,  heating  controls , , .  in  any  application  involving  the 
indication  and  accurate  control  of  temperatures, 
electrical  currents,  voltages,  etc.  Supplied  in  strip  form, 
rolled  and  slit  to  close  tolerances  and  tempered  to  meet 
specifications.  Also  supplied  as  elements  and  sub-assemblies, 
with  or  without  contacts  attached,  fabricated  in  accordance 
with  specifications. 

H.  A.  Wilson  Division,  U.  S.  Highway  No.  22,  Union,  N.  J. 
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FOR  PURIFYING  AND  PURIDRYING 

DEOXO®  PURIFIER  ...  provides  low-cost  catalytic  purification 
of  hydrogen  and  other  gases  to  the  extent  of  leu  than 
one  part  oxygen  per  million.  Requires  no  operating  expense, 
no  maintenance,  no  reactivation,  no  auxiliary  heating, 

.no  water  cooler.  DEOXO®  DUAL  PURIDRYER  . . .  combines 
continuously-operating,  dual  tower,  automatically-run  drying 
unit  with  the  features  of  Deoxo  Purifier — catalytically 
produces  pure,  dry  hydrogen,  so  pure  it  contains  leu  than 
•one  part  oxygen  per  million,  so  dry  that  it  has  a  dew  point 
of  better  than  —100®  F. 

Oiemical  Division,  113  Astor  Street,  Newark  2,  N.  J. 
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BIRD 


“^TenvttcUittt 

DIRECT 

READING 

RF  LOAD- 
WATTMETERS 


MODEL  612 

Model*  61  and  611 
art  identical  in 
‘  appearance 


Thciie  popular  direct 
reading  instnirrtenU 
meaaure  and  absorb 
power  in  SO  ohm 
coaxial  line  systenw 
through  the  range  of 
30  to  500  me. 

They  are  portable 
and  extremely  useful 
for  field  or  laboratory 
testing  .  .  .  checking 
installation  of  trans- 
mitteni  .  .  .  trouble 
shooting  .  .  .  routine 
maintenance  .  .  .  pro¬ 
duction  and  accep¬ 
tance  tests  ,  .  .  traiM- 
mitter  tune-ups  .  .  . 
measuring  losses  in 
transmission  liites... 
testing  coaxial  line 
insertion  devices  such 
as,  connectors, 
switches,  relays, 
filters,  tuning  stubs, 
patch  cords  and  the 
like  .  .  .  accurately 
terminating  50  ohm 
coaxial  lines,  and  .  .  . 
monitoring  modula¬ 
tion  by  connecting 
phone,  amplifier  or 
audio  voltmeter  to  the 
tK:  meter  circuit. 

Rawer  scales  fer 
Medel  61  Special  are 
made  te  meet  year 
requirements. 


WRITE  FOR  BULLETIN  TW606 


netiitm.  The  alternate  states  of 
magnetism  resulting  are  evidenced 
by  a  two-state  change  of  inductance 
of  an  r-f  signal  winding.  This  ac¬ 
tion  is  indicated  by  an  r-f  signal 
externally  supplied. 

The  INT  (interrogate)  winding 
is  a.ssociated  with  the  high-per¬ 
meability  ferrite.  It  effects  an 
identical  change  of  the  r-f  signal 
winding  inductance.  But  with  the 
lack  of  magnetic  retentivity,  the 
response  is  proportional  to  the  ap¬ 
plications  of  current  to  the  iNT 
winding.  When  both  magnetic  cir¬ 
cuits  are  considered  in  combina¬ 
tion,  effects  of  each  with  respect  to 
the  other  is  complementary. 

Magnetic  States 

The  four  possible  magnetic 
states  that  may  exist  within  the 
Magnistor  and  the  corresponding 
relative  values  of  the  signal  wind¬ 
ing  inductance  are  shown  in  Fig. 
1.  For  Fig.  lA,  with  no  magnetic 
flux  from  either  the  permanent  or 
transient  .sections,  the  signal  wind¬ 
ing  will  exhibit  a  high  inductive 
value.  With  saturating  flux  from 
either  of  these  two  sections,  as  in 
Fig.  IB  and  1C,  the  signal  winding 
inductance  will  be  reduced  con¬ 
siderably.  With  both  sections  ener¬ 
gized,  as  in  Fig.  ID,  the  .saturating 
flux  through  the  signal  winding 
core  is  removed  by  the  proper 
polarization  and  coercive  effect  of 
the  energized  interrogate  winding. 


RF  INRUT  IMREOANCE:  SO 
ohm  nominal. 

VSWR:  Standard  *p*cification 
1.1  ta  1  maximum  ov*r  op«r- 
oting  rang*. 

ACCURACY:  5%  of  full  teal*. 
INTERNAL  COOLANT:  Oil. 


ROWER  RANGE:  Modal  611- 
0-1S,  0-60  wait*  full  *cala. 
Modal  612-0-20,  O-tO  watt* 
full  *<ola. 

INRUT  CONNECTOR: 

Famola  "N". 

EXTERNAL  COOLING 
METHOD;  Air  Convaction. 

OTHER  BIRD  RRODUCTS 


RADIATOR  STRUCTURE;  All 
Aluminum. 

FIFfISH:  Bird  *tandard  gray 
bokad  anomal. 

WEIGHT;  7  pound*. 

OPERATING  POSITION: 

Horiiontal. 


"Thrulina" 
Diractionol 
RF  Waltmatar* 


"Tarmolina" 
RF  Load  Ra*i*tor 


Coaxial 
RF  Switcha* 


DIDn  KLICTRONIC  CORPa 

Q  I  |m  IJ  EXpross  1-3535 

1300  E.  38  St.,  CiGVGland  14,  Ohio 

Waitarn  Rapra«antativa*:  VAN  GROOS  COMPANY,  Woodland  Hill*,  Calif. 


Alpho-numaric  charactar  modul#  lor 
■toraga,  comparison.  coIncUonco  dotoc- 
tioa  and  solanold  drivo 

An  r-f  signal  source,  the  Q-lY, 
made  to  be  used  with  Magnistors, 
is  a  complete  oscillator  package 
fully  encapsulated  and  designed  for 
printed-circuit  applications.  A  d-c 
input  of  —20  V  will  produce  an  out¬ 
put  signal  of  about  2  v  rms  to  ac¬ 
commodate  at  least  10  Magnistors. 
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niy  7  sets  of  tools  for  all  S8  Blass 
All  sysists  In  ssch  column  sst  by 
sams  tools. 


UAAAA  A 


Simplify  dpslpn 
^  Sfepeed  production 
^ave  money 


You  can  save  many  expensive  engineenng  hours 
because  designers  no  longer  need  to  plow  through 
thousands  of  eyelet  specifications.  Over  20  years’ 
experience  has  shown  that  a  very  high  percentage 
of  all  eyelet  work  can  be  done  with  the  7  United 
Standaid  diameters. 


Only  SEVEN  sets  of  tools  needed  for  all  65  sizes! 
This  means  that  tooling  is  reduced  as  much  as  90%. 
With  United’s  closely  co-ordinated  system  of  Stand¬ 
ardized  Eyelets  and  Eyeleting  machines,  eyelet  grip 
can  be  increased  as  much  as  1000%  (for  instance, 
from  .093'  to  .437')  without  a  single  change  in  drill, 
pxmeh,  or  setting  tool.  Result:  greatly  reduced  in¬ 
stalled  costs  and  true  fastener  economy. 

Purchasing  problems  are  eliminated.  United  Stand¬ 
ardized  Eyelets  are  carried  in  stock  at  key  points: 
United’s  Shelton  Eyelet  Division  plant  near  New 
York  and  branch  offices  in  Chicago  and  Los  Angeles. 
Low  eyelet  costs  for  you  are  ensured  by  United’s 
constant  high  volxime  production  on  a  relatively 
small  number  of  sizes. 

Inventory  is  greatly  simplified.  Fewer  sizes  do  more 
jobs.  Actual  experience  of  thousands  of  users  for  over 
two  decades  has  shown  that  United  Standardized 
Eyelets  and  co-ordinated  Eyeleting  machines  can 


reduce  the  number  of  eyelet  sizes  carried  in  stock 
an  average  of  66H%. 

Precision  made  in  standard  increments  of  1/32'  in 
both  barrel  O.D.  and  length,  each  one  of  the  65 
United  Standardized  Eyelet  sizes  has  a  standard  re¬ 
lationship  in  dimension  and  proportion  to  every  other 
eyelet  in  the  series.  They  are  designed  to  save  you 
money.  Start  to-day  to  enjoy  the  advantages  of 
United’s  Standeurdiz^  Eyelets.  Write  or  call  us  for 
complete  information. 

NSW  Bysist  Csisiog  Complete  specifications  of  all 
phases  of  United’s  co-ordinated  system  of  eyelets,  eyelet¬ 
ing  machines,  setting  tools.  Also  includes  data  on  special 
eyelets  and  metal  stampings. 


SHOE  MACHINERY  CORPORATION 

BOSTON  7,  MASSACHUSBTTB 

LOS  ANOEISS. 


Branehet:  ATLANTA,  OA.  •  CMICAOO.  ILL.  •  CINCINNATI.  CLBVKLAND  and  COLUMBUS,  OHIO  •  DALLAS,  TEXAS  •  RARRISBUEG.  PA.  •  JOHNSON  CITT,  M.  T. 

CAUP.  •  LTNCHSURO,  VA.  •  MILWAUEBE,  WISC.  •  NASHVILLE.  TBNN.  •  NEW  TORE.  N.  T.  •  PHILADELPHIA.  PA.  •  ROCHESTER.  N.  T.  •  ST.  LOUIS.  MO. 
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PRODUCTION  TECHNIQUES 


Degrease  Vapor  Develops  Printed  Wiring 


By  R.  A.  GESHNER  and  H>  R*  HODGE,  JR.,  Stromb«rg  Carlson  Division,  General  Dynamics  Corp.,  Rochester,  N.  T. 


Viaw  through  porthole  oi  developing  machine,  showing  condensation  coils,  mist 
spray  nossles  and  multiple  sheet  oi  printed  wiring  in  development  poeltioa 


Missiles  Tested  Automatically 


Folcon  missiles  are  tested  for  balance  on  this  aircrait  missile  weight  emd  balancing 
system  built  by  Baidwin-Uma-Homilton  for  Hughes  Aircrait.  Arrangement  oi  B-L-H 
SR-4  sensing  elements  and  load  cell  in  the  stand  measures  missile's  weight,  finds 
longitudinal  and  lateral  centers  oi  gravity  and  thrust  alignment.  X-Y  plotter  and 
printer  mark  measurements  on  chort.  Hoist  moves  missile  directly  from  production 
line  to  platform.  Missile  is  lined  up  by  insertion  of  pin  In  tooling  hole 


Vapor  deveuipment  of  photo  sensi¬ 
tive  resist,  during  the  manufacture 
of  printed  wiring  cards  (Fig.  1), 
is  a  problem  of  considerable  inter¬ 
est.  When  the  thin  coating  of  photo 
resist  is  exposed  to  actinic  light,  it 
is  rapidly  polymerized,  and  becomes 
moderately  impervious  to  solvent 
attack.  Unexposed  resist  is  readily 
dissolved. 

In  addition,  at  least  one  type  of 
pho  0  resist  withstands  tempera¬ 
tures  over  300  F.  Thus,  photo  resist 
properties  allow  development  of  the 
exposed  coating  by  trichlorethylene 
vapor  degreasing  techniques. 

Early  tests  proved  the  feasibility 
of  the  process  and  in  1955  a  single¬ 
end  load-and-unload.  vapor  spray, 
vapor  type  G.  S.  Blakeslee  Co.  de¬ 
greaser  was  purchased  to  support 
high  volume  printed  circuit  produc¬ 
tion.  Tests  showed  that  proper  ad¬ 
justment  of  2  major  variables  of  the 
machine’s  operation  would  ensure 
100  percent  output.  The  variables 
are:  time  of  work  .immersion  in 
the  trichlorethylene  vapors  and 
liquid  solvent  spray  of  the  work  in 
the  vapor. 

Immersion  time  is  easily  con¬ 
trolled  by  setting  machine  conveyor 
speed.  One  minute  and  50  seconds 
immersion  is  optimum.  This  is  de¬ 
pendent,  however,  on  spray  tech¬ 
nique  and  control. 

Spray  Speeds  Process 

The  liquid  solvent  spray  flu.shes 
off  the  unexposed,  vapor-softened 
resist,  leaving  bare  conductor  to  be 
etched.  Vapor  development  with¬ 
out  the  spray  takes  3  to  5  times  as 
long  and  also  causes  streaks  or 
runs  of  resist  which  sometimes  re¬ 
sulted  in  difficulty  in  etching. 

A  spray  nozzle  manifold  was 
therefore  incorporated  in  the  ma¬ 
chine,  as  shown  in  Fig.  2.  The 
nozzles  are  Spraying  System  Co. 
nozzle  T6510.  At  fluid  pressure  of  5 
psi,  a  flat  atomized  spray  is  pro¬ 
duced  with  a  spray  angle  of  30  de¬ 
grees  and  delivery  of  0.35  gallons  a 
minute  of  solvent  by  each  nozzle. 
This  spray  is  applied  to  the  work 
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Standard  Coil  Forms  with  screw  thread  mounting  are  LS-3,LS-4,  LS-5,  LS-6,  LS-7,  LS-8,  LS-M,  and  LS-T.  The  LS-5,  -6,  -7, 
»8,  and  -T  are  available  with  Perma-Torq^). 


Coil  up  with  this  Form! 


There’s  a  guaranteed  Cambion^  coil 
form  for  every  coil  winding  problem!  The 
Cambion  stock  of  standard  coil  forms  pro¬ 
vides  a  reliable  source  for  any  quantity 
you  need,  and  Cambion  custom  com¬ 
ponents  carry  the  same  guaranteed  per¬ 
formance. 

Standard  Cambion  coil  forms  are  com¬ 
pactly  designed  and  carefully  manufac¬ 
tured  to  withstand  the  most  severe  work¬ 
ing  conditions.  They  mount  with  a  screw 
thread,  are  available  with  a  variety  of 
locking  devices,  including  unique  Perma- 
TorqK>  which  allows  locking  of  tuning 
cores  while  still  tunable. 

Cambion  printed  circuit  coil  foims  are 
ideal  for  use  in  printed  and  transistorized 
circuits.  Time-saving  coil  leads  can  be 
soldered  to  circuitry  when  the  component 
is  mounted.  Available  in  a  wide  range  of 
sizes  and  materials — and  you  can  rely  on 
their  performance. 

Get  guaranteed  performance  from 
every  single  coil  by  ordering  Cambion 
coils.  Write  Cambridge  Thermionic  Cor¬ 
poration,  437  Concord  Avenue,  Cam¬ 


bridge  38,  Massachusetts.  West  Coast 
stociu  handled  by  E.  V.  Roberts  and 
Associates,  Inc.,  ^68  West  Washington 
Blvd.,  Los  Annies  16,  California.  In 
Canada:  Camoridge  Thermionic  of 
Canada  Limited,  Montreal,  P.  Q. 
Cambion  products  now  available  from 
leading  distributors  throughout  the  U.  S. 
and  Canada. 


Cambion  shMd«d  coil  form  arc  (pccially  dcsimcd 
to  five  top  performance  in  "tifht  apota.*'  The  L8-9 
ia  in  diameter,  Vi*  hiah.  LS-10  is  '  in  diam¬ 
eter.  iHt'  hich.  LS-11  X  17/22*.  The  LS-U 

ia  douUe  endi^,  Vi*  O.D.,  and  IH4*  overall.  All 
are  highly  ahock  resistant. 


CAMBRIDGE  THERMIONIC  CORPORATION 


Makers  of  guaranteed  electronic  components,  custom  or  standard 
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'Wmey 

INSULATED 


Loodiaq  vapor  dovoloplnq  machlno.  DU- 
tlllotioB  unit  U  at  loit 


during  the  last  30  seconds  of  vapor 
immersion  with  the  spray  action 
within  the  vapor  head. 

The  machine  is  easy  to  operate 
and  simple  to  maintain.  Setup,  i 
hour  before  use,  involves  turning 
on  steam,  cooling  water  and  ex¬ 
haust  ventilator.  Steam  heats  the 
trichlorethylene  to  188  F  to  pro¬ 
duce  the  developing  vapor.  Cold 
water  is  circulated  in  both  the 
vapor  developing  condensate  jacket 
and  the  still  conden.sate  jacket. 

During  operation,  the  work  is 
hand  loaded  and  unloaded,  while  the 
liquid  .spray  mechanism  is  actuated 
and  automatically  controlled  by 
work  flow  through  the  machine. 
Shutdow'n  consists  of  turning  off 
power.  To  ea.se  maintenance  and 
insure  vapor  purity,  a  distillation 
unit  was  installed. 

The  process’s  only  disadvantage 
is  initial  capital  outlay.  Advantages 


all  types  conforming  to  SPECIFICATION  MIL-W-16878B 


Within  the  wide  range  of  insulated  electronic  wires  . . . 
conforming  to  Specification  Mil-W-16878B  . . . 

Continental  offers  every  type  and  size,  insulations  in 
polyvinyl . . .  Teflon  . . .  Silicone  Rubber  . . .  and  Nylon  . . , 
assure  o  Continental  wire  to  Mil-W-16878B 
specifKOtions  for  practically  every  electronic  operation 
where  moisture,  high  and  low  temperatures,  and 
corrosion  present  their  problems. 

Whether  from  stock  or  to  your  special  order.  Continental 
insulated  wire  is  quality  engineered  to  precise 
specifications.  For  help  with  your  insulated  wire 
requirements,  write  today.  Be  sure  to  give  details  on 
omperage,  voltage,  diameter  limitations,  and 
operating  temperatures. 

Direct  off  inquiries  to  CONTINENTAL  WIRE,  Wallingford. 


CnPOSl  COAT  NG 
TO  ACTINIC  I  'GNT 

thnough  nfgat  ve 

Of  CUKOIT 


COAT  t/ATCRiAL 
A  Th  ulTNA  VIOtCT 
L.ChT  SCNS  T'vE 

MATER'AL 


ETCH  A«Ay 

:0N0UCTIVE  MATERIAL 
HC^  COVfRCO 
Bf  RESIST 


DEVELOP  RESIST 


Fiq.  1 — Basic  How  chart  of  photo  rosUt 
prin'od  wiring  tochniquo 


COPPER  ClAQ  RWENOLIC  S"EET 


WAUINGfOBD,  CONN. 
YOMCe  fiNNA. 


NOZZLES  r— — 9 — -t- — S'-H 

Fig.  2 — Nosslo  arrangomont  utod  in 
▼opor  dovoloplng  oporatlon 
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SILICON  RECTIFIERS 

designed  and  , 

manufactured  to  meet  wli 


THE  NEW 


SPECIFICATIONS 

for  Mini  IIHD  rrpfs 


JAN 

1  N  5  3  8 

(AMUf-1/10MA) 


1  N540 

(MIUf-1/1(M5A) 


now  from 


JAN 

1  N  5  47 

(MIL-C-1/10t3A) 


dMign^d  to  moot  tho  now  JAN  ' 

Spocificatlon 

lypaNo. 

Ptak 

Rtvtrta 

Voltatf 

(VOC) 

OCOutpMt 
Currant 
@  25«>C. 
Mnbiant 
(MA) 

DCOutRUt 
Currant 
@  190°  C. 
Ambiant 
(MA) 

Maximum 

Ravarta 

Currant* 

(MA) 

Mountini 

MIL-E-1 
Tadmlcal 
Spac.  Sbatt 
No. 

JANINSM 

200 

790 

290 

0.390 

Axial  laad 

10S4A 

IAN  1NS40 

400 

790 

290 

0.390 

Axial  laad 

10B9A 

JAN1NS47 

600 

790 

290 

0J90 

Axial  laad 

L0B3A 

A 


i/roM/ir/c 


*Av*ra9Ml  ovar  1  cycl*  for  Indwctlv*  or  rMittiva  load  wW« 
roctifior  oporaling  trt  foil  rirtod  currant  at  190°  C.  ombiant*. 


fROOUCTION  QUANTITIES  OF  ALL  TYPES  AVAILABLE  FOR  FAST  DELIVERY 

Naturally,  you  can  get  these  new  axial  lead  JAN  types  direct 
from  AUTOMATIC,  and  from  authorized  distributors 
throughout  the  country  —  and  at  prices  that  reflect  General 
Instrument’s  years  of  volume  prc^uction  experience. 
Together  with  the  earlier  JAN  type  stud  mount  group, 
AUTOMATIC  now  covers  the  entire  medium  power  silicon 
rectifier  field  for  the  requirements  of  every  military  applir 
cation. 

More  information?  A  complete  set  of  data  sheets  is  yours  for 
the  asking.  Please  write  us  today. 


GENERAL 
INSTRUMENT 
S  EM  ICON  DOCTORS 


(general  Instrument  Corfjoration  ^ 
.tIso  incliitles  ’■ 

F  W  Sickles  Division, 

Radio  Receptor  Co  .  Inc  .  and 
Micamold  Electronics  Manufacturing 
Corporation  Subsidiaries) 


UTOMATiC 


MASS  PRODUCERS  OP  - 
ELECTRONIC  COMPONENTS 


'  t 


AUTOMATIC  manufacturing  DIVISION  OF  GENERAL  INSTRUMENT  CORPORATION 
65  GOUVERNEUR  STREET  NEWARK  4  N  J 


1 


1 


include:  better  control  over  mate¬ 
rial  degradation  tnan  with  liquid  de¬ 
velopment;  triple  procettsing  speed; 
better  quality  control ;  materials 
savings  due  to  the  closed  system; 
greater  product  uniformity;  more 
suited  to  continuous  flow  produc¬ 
tion;  less  dropouts  due  to  handling; 
no  sewerage  problem.  The  resist  is 
completely  hardened  as  the  work 
leaves  the  machine. 


CIRCLI  RtAOtRS  SERVICE  CARO 


During  test  run.s,  various  types 
of  rejects  appeared.  One  cycle 
through  the  machine  should  result 
in  visible,  clearly  defined,  multiple 
circuits  on  the  copper  clad  sheets. 

Unremoved  photo  resist  residue 
(incomplete  development)  can  be 
cau.sed  by  lack  of  spray,  plugged 
nozzle.s,  improper  spray  adjustment 
or  excessive  resist  coating.  Reme¬ 
dies  would  be  opening  solvent 
valves,  unplugging  spray  nozzles, 
checking  spray  pattern  and  solvent 
I  line  pressure,  or  adjustment  of 

I  resist  spray  apparatus,  respectively. 

I  Poorly  defined  circuits  can  lie 
i  corrected  by  checking  the  ma¬ 
chine’s  functioning.  Shifting  of 
photo  resist  pattern  may  be  cau.sed 
by  underexposure  of  the  resist,  in¬ 
complete  resist  drying  or  too  heavy 
a  coating,  or  poor  adherence  of  the 
resist  to  the  copper.  Remedies  are 
increasins[  exposure  time,  adjusting 
sensitizing  operation,  or  insuring 
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Typical  product  maauiaclurod  at  Strom 
borq-Carlaon  by  photo  otch  procoa* 


-  \  t 

^  *Tro</«morfc  Rap.  U.  S.  Rofanf  OtRcO 

•  DIRECT  READING  COUNTER  .  .  .  accurately  records  oper¬ 

ating  time  in  hours  and  tenths  up  to  9,999.9. 

•  SMALLER.  LIGHTER  .  .  .  than  any  other  commercial  unit 

Weighs  6  ounces.  Overall  length  only  2^^". 

•  RUGGED  .  .  .  withstands  heavy  shock  and  vibration.  Oper¬ 

ates  over  a  temperature  nmge  from  — 65*C  to  -|-71*C. 
Case  is  dust-tight  and  oil-tight. 

•  LOW  POWER  REQUIREMENT  ...  2.5  watts  at  120  vac. 

•  COMPLETELY  DEPENDABLE  .  .  .  utilizes  the  well  known 

Haydon  Timing  Motor. 

•  AVAILABLE  ...  for  60  cyde  operation  at  120  or  240  vac. 
The  low  cost  of  this  new  Series  ED-71  Elapsed  Time  Indi¬ 
cator  makes  it  possible  to  provide  an  economical,  accurate 
record  of  opera^g  time  for  machine  tools,  communications 
equipment  and  practically  any  other  type  of  industrial  or 
commercUd  installation.  Insures  accurate  scheduling  of  main¬ 
tenance,  tool  changes  and  parts  replacement.  Helps  to  keep 
operating  effidency  at  a  maximum  .  .  .  operating  and  mainte¬ 
nance  ctwts  at  a  minimum.  Otlwr  Haydon  Elapsed  Time  Indi¬ 
cators  of  similar  size  and  weight  are  available  for  military 
applications. 

WRITi  NOW  FOR  FUKTHiR  INFORMATION 


f 

Haydon 

AT  TORR/NGTON 


DIVISION  OF 

GENERAL  TIME  CORPORATION 

2435  EAST  ELM  STREET 
TORRINGTON,  CONNECTICUT 


HEADQUARTERS  FOR  TIMING 


SINCt  l«97 


Industry's  most  adoptoblo— most  vorsotilo  gonorol  duty 
plug  and  rocoptoclo  lino  ...  for  powor,  control,  eloctronic 
and  thormocoupio  circuits  in  U/L  circuit  brooking  ratings 
up  to  20  omporos  250  volts,  D.C. — 460  volts,  A.C. 


Pyle-National’s  Triploc  is  the  finest  line  of  connectors  on  the 
market  today,  in  its  electrical  rating  and  general  application 
class.  In  the  Triploc  compact  size  and  price  range,  no  other 
connector  can  approach  its  rugged  construction  for  industrial 
service  ...  or  equal  the  hundreds  of  optional  shell  assembly 
combinations  possible  with  the  standard  1  to  12  pole  inter¬ 
changeable  and  reversible  contact  inserts.  Combinations  up  to 
48  poles  are  easily  assembled  in  enlarged  shells  which  gang 
2,  3  and  4  standard  inserts.  Water-tight  shells  also  2-wire 
and  3-wire  fusible  plugs  are  available. 

Now,  Inlorgod  Wiring  Space.  Triploc’s  cadmium  plated, 
pressed  steel  shells  are  of  strong,  low-weight  design  and  provide 
ample  wire  terminating  space  for  all  inserts. 

Solf-Locking  Triploc  Plugs  are  available  with  automatic  cord- 
strain  release  or  with  manual  twist  release  only. 

Wide  Choice  of  Wire  Terminals.  Contact  inserts  are  available 
with  binding  screw  terminals— back  wired,  side  wired,  or  pres- 
siure  eyelet  type;  solder  well  type;  crimp  type. 

Midget  Triploc  Round  Prong  Series  is  available  in  2,  3  and 
4-pole  ratings  of  20  amperes,  125  volts  A.C.;  15  amperes,  125 
volts  D.C.;  10  amperes,  277  volts  A.C. 


Sold  notionaNy  through  outhorizad  distributors.  Writ*  for  buHotin  1252-B-C 
WHERE  QUALITY  IS  TRADITIONAL 

1330  North  Kostner  Avenue,  Chicago  51,  Illinois 

Sronch  OffiCM  and  Agonts  In  Principal  OMos  of  lha  U.S.  and  Canada 
Railroad  Export  Daportinanti  bitamalienal  Railway  Supply  Co..  30  Church  $1.,  Now  Yofii  7,  N.Y. 
Indutirial  Export  Daporttnoni;  Rocha  biiamallonol  Con>.,  1 3  E.  40lh  St.,  Now  York  1 6,  KY. 
Canadian  Agonli  Tho  Holdon  Co.,  ltd.,  Moniroai 

CONDUIT  FITTINOS  •  MOTOR  CONTROU  •  SWITCMSS  •  UOHTINO  NXTURES  •  H.OOOUOHTS 
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that  copper  is  clean  enough. 

If  the  trichlorethylene  attacks 
the  phenolic  base,  the  material  does 
not  meet  specifications  and  should 
be  rejected.  Tests  of  insulating  ma¬ 
terials  used  showed  that  all  could 
withstand  at  least  a  4  minutes  and 
10  seconds  exposure.  The  most  com¬ 
plete  and  descriptive  results  were 
obtained  with  surface  and  volume 
resistivity  tests  performed  per 
ASTM  D257  under  conditions 
ASTM  D618,  condition  C,  using  an 
EIA  test  pattern.  Excessive  ex¬ 
posure  to  the  vapors  will  degrade 
base  materials.  XXXP  cold  punch¬ 
ing  phenolics  are  the  most  readily 
attacked. 

It  has  been  found  that  the  same 
machinery  and  techniques  can  be 
used  for  other  printed  wiring  pro¬ 
duction  operations,  such  as  silk 
screen  and  offset  printing  ink  resist 
removal,  or  other  degreasing  appli¬ 
cations. 


Cheinloy719 


uAc  luibtioaMt! 


Chemloy  719  is  proving 
to  be  the  most  nniuersa/ 
dry  bearing  material 
ever  offered  to  industry : 

...because  ex- 
tremely  low  coefficient 
of  friction  invites  use 
where  lubrication  is  im- 
possible,  impractical  or  undesirable. 

.  .  .  because  it  may  be  used  on  both  sliding  and  rotating] 
applications  over  a  wide  temperature  range.  / 

.  .  .  because  it  is  impervious  to  practically  all  known 
chemicals,  solvents  or  corrosives. 

.  .  .  because  it  is  excellent  under  vibration  or  shock' 
service  conditions. 


Wrapped  Cable  Shield 


Bi-directional  Netic  Co-Netic  foil 
strips,  applied  to  cable  in  contra- 
spiral  wraps,  provide  magnetic  and 
electrostatic  shielding.  Cable  re¬ 
tains  flexibility  and  will  not  pickup 
or  radiate,  permitting  closer  posi¬ 
tioning  of  components.  Manufac¬ 
turer,  Magnetic  Shield  division. 
Perfection  Mica  Co.,  Chicago,  Ill., 
says  the  shielding  is  not  sen.sitive 
to  shock,  is  non-retentive  and  does 
not  require  periodic  annealing. 


.  .  .  because  it  will  not  conduct  electricity  or  cause  gal¬ 
vanic  corrosion. 


Chemloy  719  is  available  in  all  basic  forms— such  as 
sheet,  rod  or  tubing— or  in  parts  molded  or  machined 
to  sp)ecifications.  Get  full  details.  jr 

Request  Bulletin  T-120  and  Price  Sheet  No.  126,  . 

or  send  b/p  or  specs,  for  quotation  on  '  / 

molded  or  machined  parts.  /  j 

CRANK  PACKING  COMPANY  ^  / 

*402  OAKTON  ST.,  MORTON  GROVE,  III.  rChicoffo  Suburb;  / 

In  Canada:  Crant  Packinf  Co.,  Ltd.,  Hamilton,  Ont.  ^ 


Film  Finds  Stains 


Hard-to-see  contamination  can  be 
detected  by  a  photographic  tech¬ 
nique.  Panchromatic  emulsions, 
used  in  conjunction  with  colored 
light,  are  sensitive  to  variations  in 
surface  absorption  and  consequent 
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Predetermining  Counter 

Ideal  for  high-speed  counting  requirements  such  as  coil 
winding,  textile  spinning  frames,  and  other  predetermin¬ 
ing  counter  r^uirements. 

Instant  quick-lever  reset,  plus  quick  and  easy  setting 
of  the  predetermined  number  are  outstanding  features  of 
this  counter.  Measures  approximately  2.6’  wide,  5*  long, 
2.8'  high.  Speeds  up  to  6,000  RPM  or  8,000  CPM  are 
maximums  recommended. 

Elasily  preset  to  the  required  number  of  pieces  or  per¬ 
formance-units,  the  counter  subtracts  to  zero.  Resetting 
returns  wheels  to  original  preset  number.  This  new 
counter  meets  stands^  U.  S.  electrical  requirements 
(JIC  Codes)  .  .  .  and  is  available  with  either  electrical 
switch  or  mechanical  stop.  Also  available  without  the 
predetermining  feature,  as  a  high  speed  reset  revolution 
counter. 

Also  available  as  a  high-speed  revolution  counter  with¬ 
out  predetermining  feature. 

Write  for  complete  information  today! 


Electro-Magnetic  Counter 


These  new  compact  panel-mounted  high  spMd 
counters  are  ideal  for  D.C.  applications  requiring 
accuracy,  long  life  at  high  speras  and  small  panel 
presentation.  Counters  are  suitable  for  industrial 
data  processing,  laboratory  and  scientific  or  instru¬ 
ment  applications.  Available  with  four  or  six  figures 
with  remote  electrical  or  manual  (push  button) 
reset.  3,000  counts  per  minute  recommended  speed. 

Counters  can  be  connected  in  series  with  any 
device  having  a  contact  arrangement.  For  optimum 
operation,  60%  contact  time  is  required. 

Panel  Area:  4-figure  Counter — 1.7’  x  2.1* 

6-figure  Counter — 1.7’  x  2.8’ 
Available  for  6, 12,  24,  48  and  115  volts  D.C. 
operation.  For  A.C.  operation  suitable  elec¬ 
trical  components  must  be  added  externally. 

Reset  voltages  available  are  6,  12,  24,  48, 

115  and  230. 

Write  for  complete  tpecificatioru  today! 


New  Electronic  / 
Predetermining  Counters 

These  counters  are  ideal  for  batch  control, 
sequential  predetermining,  or  accurate  length 
contrdl  in  such  applications  as  packaging, 
coil  winding,  slittling,  stacking  and  material 
handling. 

A  versatile  group  of  transistorized  elec¬ 
tronic  predetermining  counters  designed  par¬ 
ticularly  for  industrial  applications.  These 
units  will  operate  at  speeds  up  to  5,000 
counts  per  second,  with  automatic  recycling 
at  speeM  up  to  1,000  counts  per  second.  A 
photohead  to  actuate  the  counter  can  be  de¬ 
signed  to  fit  specific  applications. 

Units  can  be  easily  operated  by  non¬ 
technical  personnel.  The  preset  quantity  can 
be  established  quickly  at  any  point  within  the 
range  of  the  counter  by  means  of  the  large 
selector  knobs.  Any  number  of  decades  can 
be  furnished. 

Dual  sets  of  presetting  controls  for  sequen¬ 
tial  predetermining,  or  accurate  length  con¬ 
trol  m  such  applications  can  be  furnished  on 
reqi^t. 

lliis  is  your  complete  package  for  prede¬ 
termining  counting  at  high  spells. 

For  complete  details  on  these  units,  write  today! 


Count- PAK 


/S8RII 
188t 


Complete  electronic  counting  package  for  use 
where  high  speed,  long  life  and  instant  reset  are 
required.  Highly  suitable  for  high  speed  direct 
counting  applications  such  as  can  and  bottle  count¬ 
ing  or  case  or  piece  counting  on  conveyor  lines. 

Consists  of  glow-transfer  cold-cathode  counting 
tube  and  high  speed  magnetic  counter,  coupled 
with  transistorized  circuits.  Photohead  designed  to 
your  application. 

The  use  of  transistors  means  that  heat  has  been 
eliminated  and  no  warm  up  time  is  r^uired.  Unit 
is  completely  enclosed  in  an  attractive  industrial 
case  to  insure  long,  trouble-free  life.  Use  of  an  elec¬ 
tronic  decade  increases  the  life  of  the  electro¬ 
mechanical  counter  and  makes  the  unit  ideal  for 
continuous  rugged  operation. 

Write  for  complete  specifications  and  prices  today! 


reflection  of  a  particular  spectrum 
band.  For  example,  the  following 
method  is  used  at  the  Westinghouse 
Electric  Corp.  tube  plant,  Elmira, 
N.  Y.,  to  detect  bichromate  or 
chromic  acid  stains  on  metallic 
parts.  The  surface  is  photographed 
through  a  blue  or  magenta  Alter. 
Stained  areas  show  up  light  on  the 
negative  of  a  flne  grain  Aim.  Tech¬ 
nique  can  locate  obscure  sources  of 
contamination  of  tube  parts,  thus 
tightening  process  control. 


performance 
I  inflight...,, 
!  here’s 
little 


Shadow  Checks  Tube 
Structure  Alignment 


FAIRCHILD’S  NEW  1 1NCH 
PRESSURE  TRANSDFCER 


Home-made  shadow  box  is  used  to 
visually  check  the  anode-to-fllament 
centering  of  high  voltage  rectiflers 
at  the  General  Electric  tube  plant 
in  Tell  City,  Ind.  The  shadow  cast 
by  the  tube  structure  provides  a 
quick  check  of  tolerances  when  it  is 
compared  with  an  outline,  drawn  on 
white  cardboard,  of  the  required 
centering.  Tube  shown  is  an  1J3. 
The  holder  uses  a  spring  in  the 
shape  of  a  notched  ring  to  hold  the 
tube  mount  rigidly  in  the  locating 
flxture.  Cone-shaped  holes  are  used 
to  guide  the  0.040  inch  stem  into  a 
0.050  inch  recess.  Light  is  a  10  w 
concentrated  arc  lamp,  CIO/ DC. 


...as  small  as  a  bumble  bee,  but  can  take  shock,  acceleration  and 
vibration  like  no  other  pressure  transducer  its  size.  It  was  designed 
specifically  for  airborne  instrumentation  to  meet  the  most  stringent 
environmental  requirements.  Output  signal  resolution  is  less  than  0.25% 
with  single  or  du^  wire  wound  potentiometer  pick-off. 

The  excellent  performance  under  environmental  conditions  is  due 
to  an  improved  “H”  bar  linkage  between  the  diaphragm  push  rod  and 
the  potentiometer  wiper  arm  which  permits  the  moveable  parts  to  be 
statically  and  dynamically  in  balance  under  various  vibrations  and 
accelerations. 

Fairchild’s  line  of  Pressure 
Transducers  include  bourdon  tube 
and  capsular  diaphragm  types  for 
measuring  pressures  from  I  to 
10,000  psi,  absolute,  gauge,  or  dif¬ 
ferential.  Standard  units  have  pot 
pick-offs;  a.c.  type  pick-offs  avail¬ 
able  on  special  order. 


Sspphire 
i«w*l  tMsring 


Bar  linkag* 


Machine  Zips  up  Cable 

Cabling  machine  which  cables  up 
to  108  conductors  at  speeds  up  to 
900  feet  an  hour  in  24  square  feet 
of  floor  space  is  announced  by  Zip¬ 
pertubing  Co.,  Los  Angeles,  Calif. 
The  machine  draws  conductors  from 
a  bank  of  supply  reels  and  encloses 
the  as.sembled  cables  in  jackets  of 
metal,  plastic,  glass  or  laminations. 
The  jacketing  has  a  zipper  closure 
and  may  also  be  chemically  sealed. 


0-5  pti  to  o«i  0,  (  or  4. 

H  coWc  toe*  (1*  Oio  ■  I*  loiw 
— M*C  U  ‘ft00*C.  error  lou 
OMO  1%  lor  oio«l  foofoo. 


For  more  Information  write  Fairchild  Controls  Corporation,  Dept.  23E 


COMPONENTS  DIVISION 


225  Park  Aocmic  6111  C.  tWasItniiton  BM. 
Hicksvillt.  1. 1..  N.  V.  Lot  Angoloi,  Cal. 

Potantloffleters  •  Gyros  •  Prttsurt  Transducers  •  Accalaromaters 


gOMTROLS  COUFORATIOM 


10  to  SS  CP*.  0.1*  OOi  U  1* 

Prtssaro 

2.000  CPS  ISO-  Error  lou  Mao 

Raagc 

1%.  Will  *11111*1000  2SC.  to  to 
2,000  cps. 

Linearity 

40t  lo  3  plooes;  error  lou  Woo 

SinlVotaMl 

1%.  Witkstood*  7$s. 

Towporatars 

SOs  witkoot  Oooiolo  or  poroio- 

ooflt  coliOrotlOO  Witt. 
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This  letter  moved  an  engineer  ahead  5  years 


TWo  years  ago  a  man  took  10  minutes  to  write  this  letter.  Today  he  enjoys  the 
responsibility  and  professional  standing  in  the  Autonetics  Division  of  North 
American  that  might  have  taken  5  years  to  achieve  elsewhere. 

THE  20TH  CENTURY'S  MOST  INTERESTING  OPPORTUNITIES  FOR  THE  CREATIVE  ENGINEER 

Now  under  way  at  Autonetics  are  over  100  projects— military  and  non-military— involving 
some  of  the  most  arresting  and  advanced  work  to  challenge  the  engineering  mind  today. 

WHERE  IS  YOUR  FIELD  OF  INTEREST? 

Inertial  Navigation  Systems— for  aircraft  and  naval  vessels  with  the  organization  that  success¬ 
fully  flew  all-inertial  autonavigators  more  than  eight  years  ago— and  whose  many-generation 
family  of  ever-improved  inertial  systems  for  manned  and  unmanned  vehicles  have  made  over 
800  successful  flights. 

Radars— like  the  lightweight,  monopulse  type  that  guides  aircraft  to  targets  through  fog  and 
darkness  and  provides  all  radar  functions  for  both  high  and  low  level  missions— air-search, 
automatic  tracking,  ground-mapping  and  terrain-avoidance. 

Flight  Controls— fully  automatic  and  reliable  autopilots  and  landing  systems. 

Information  Processing  Equipment— including  airborne  magnetic  tape  recorders,  transistor¬ 
ized  analog  or  digital  computers  for  both  the  military  and  industry,  and  pace-setting  numercial 
control  systems  for  three-axis  position  and  path  control  of  machine  tools  for  industry. 

At  finger-tip  nearness  Autonetics  has  unique  experience,  advanced  tools  and  techniques  plus 
precision  machine  shops  turning  out  work  to  millionths  of  an  inch  tolerances  in  both  develop¬ 
mental  and  volume  quantities. 

Opportunities  have  never  been  better— at  every  level  of  creative  engineering  from  Preliminary 
research  and  design  to  Performance  test— because  Autonetics  is  one  of  the  few  companies 
In  the  world  designing  and  quantity-producing  systems  within  the  complete  spectrum  of  elec¬ 
tronics,  electro-mechanics,  control  engineering  and  data  processing. 

Write  today  and  tell  us  what  kind  of  creative  engineering  interests  you  (please  include  high¬ 
lights  of  your  education  and  experience). 

Write  C.  L.  Benning,  Manager,  Employment  Services. 

9150  E.  Imperial  Highway,  Downey,  California 

Autonetics 

A  OiVltlON  Of  NOITTH  AMCRICAM  AVIATION.  INC. 

NERVE  CENTER  0>^  THE  NEW  INDUSTRIAL  ERA 
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NEW  PRODUCTS 


Dual  Mode  Filter 
extremely  compact 

Airtron,  Inc.,  1096  W.  Elizabeth 
Ave.,  Linden,  N.  J.  An  extremely 
compact  single-section  dual  mode 
filter  designed  for  low  px)wer  use  in 
X'band  systems  is  announced.  By 
employing  two  orthogonal  TE,u 
modes,  this  filter  provides  p>erform- 


ance  equalling  that  of  a  two-section 
filter.  Tuning  range  covered  is 
8,500  to  9,600  me,  with  an  inser¬ 
tion  loss  of  less  than  1.0  db  and  a 
vswr  of  less  than  1.20.  Bandwidth 
to  the  3db  pwints  is  approximately 
20  me  at  midband.  Rejection  ob¬ 
tained  at  F,  ±60  me  is  greater  than 
27  db.  Circle  300  on  .Reader  Serv¬ 
ice  Card. 


Rotary  Solenoid 

with  ratchet  drive 

Leetronics,  Inc.,  30  Main  St., 
Brooklyn  1,  N.  Y.,  has  available  a 
ratchet  drive,  rotary  solenoid  called 
the  Motoroid.  Featuring  a  new  de¬ 
sign  that*  provides  rotaiy  output 
without  the  use  of  linkages,  the 


output  torques  of  the  units  can  be 
selected  from  any  jxirt  of  their 
o\’er-a]I  torque  curve  and  the  angle 
of  rotation  varied  by  the  adjust¬ 
ment  of  stopis.  Models  are  avail¬ 
able  with  left  or  right  hand  rota¬ 
tions  for  continuous  or  intermittent 
duty.  Tire  ratchets  are  avaibbic 
for  10  and  15*  deg  increments. 
Circle  301  on  Reader  Service  Card. 


Silicon  Rectifier 
high  temperature 

Transitron  Electronic  Corp., 
Wakefield,  Mass.  The  TM155  sili¬ 
con  rectifier  offers  1,500  v,  400  ma 
ratings  at  150  C  case.  It  may  be 
used  in  h-v  power  supplies  for  mag¬ 


netrons,  klystrons,  electronic  pre¬ 
cipitators  and  other  applications  re¬ 
quiring  600  V  output  or  higher. 
Unit  is  hermeticallv  sealed  in  the 
standard  A  in.  hex  package,  and  is 
resistant  to  shock,  vibration  and 
environment  changes.  Circle  302 
on  Reader  Service  Card. 


Copper  Strip 
resin  backed 

Redel  Inc.,  220  N.  Atchison  St., 
Anaheim,  Calif.  Printed  circuits 
can  now  be  prototyped  faster  and 
at  10  percent  of  the  cost  of  the 
conventional  procedure  with  the 
use  of  Cir-Quik,  a  new  resin  backed 


coppicr  strip.  No  messy  chemicals, 
no  fumes,  no  size  limitations,  no 
silk  screening  or  photography  is 
required.  Cir-Quik  is  easily  applied 
to  any  plastic  laminate  with  regu¬ 
lar  soldering  irons.  The  resulting 
circuits  can  be  punched,  drilled, 
and  solder  dipped  without  damage. 
Circle  303  on  Reader  Service  Card. 


Selenium  Rectifier 
60-volt  cell 

International  Telephone  and 
Telegraph  Corp.,  Clifton,  N.  |., 
announces  a  60-v  selenium  rectifier 
cell.  I'he  line  includes  cell  sizes 
of  1  in.,  14  in.,  14  in.  and  2  in.  with 


single  phase  bridge  rating  of  1 50 
ma.  300  ma,  600  ma  and  1  ampere. 
Features  of  the  line  are  miniature 
size,  high  efficiency,  low  tempe-ra- 
turc  rise,  proved  mechanical  con¬ 
struction,  and  reliable  operation  at 
high  temperatures.  Circle  304  on 
Reader  Service  Card. 
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Silicon  Rectifiers 
axial  lead  type 

North  American  Electronics, 
Inc.,  212  Broad  St.,  Lynn,  Mass., 

November  7, 


has  available  the  NL  line  of  low- 
cost,  general  purpose  axial  lead  sil¬ 
icon  rectifiers  designed  for  efficient 
operation  in  ambient  temperatures 
up  to  100  C.  Average  output  cur- 
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Th«  Mod*!  INCRE  essentially 
consists  of  a  differential 
instrument  of  “high  com¬ 
parison  accuracy"  and  a  stable 
“high  accuracy”  reference 
source.  The  instrument's  actual  scale  length  is 
6.3',  but  this  represents  only  10%  of  its  total 
effective  scale  length.  Each  10%  of  its  full 
scale  range  is  selected  by  an  incremental  switch 
in  effect  creating  a  90%  scale  suppression 
at  all  times.  Rangmt  —  single  or  multirange 
from  200  mv.  full  scale  (lowest  reading  .2  mv.) 


and  200  microamperes  full 
scale  (lowest  reading  .2  mi¬ 
croamperes)  .  Reso/ufion  —  ef¬ 
fectively  1,000  scale  divisions 
over  a  63'  scale  length.  Each 
scale  division  has  a  value  of  .1%.  Availability 
—  portable  or  as  a  rack-mounted  edgewise 
panel  instrument.  The  SRIC  Differential  *63” 
Incremeter  is  a  high  resolution,  phenomenally 
accurate  measuring  device  with  proven 
stability  because  it  is  an  Electrical  Indicating 
Instrument.  Diamond  Pivoted  of  course! 


Writ*  far  •SSilianal  li>f*nwM*w  m  Hi*  NSW  ’'INCRIMiTER'. 
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..for  Complete  Reliability  Under 
Severe  Environmental  Conditions 


rent  rating  is  500  nia  at  100  C  with 
piv’s  from  50  to  500  v.  'I'he  recti¬ 
fiers  are  priced  from  40  cents  each 
in  production  quantities.  Circle 
505  on  Reader  Service  Card. 


WWP  TYPE, 
5  Sizes 


WWA  TYPE, 


WW-RB-17 


Rectifier  Analyzer 
versatile  unit 

Cedco  Ei.ec tsonics,  Inc.,  Erie, 
Pa.  New  precision  test  equipment 
rapidly  performs  five  standard  cir¬ 
cuit  tests  for  silicon,  germanium 
and  selenium  metallic  power  rec¬ 
tifiers  and  signal  diodes.  TTic  me¬ 
tallic  rectifier  anaK-zers  proxide 
both  visual  and  metered  testing. 
Designed  for  production  lines  and 
laboratories,  they  perform  the  fol¬ 
lowing  circuit  tests  up  to  and  in¬ 
cluding  the  5  ampere  size  rectifiers; 
x  isual  dvnamic  voltage-current  char¬ 
acteristics;  dynamic  rexerse  current- 
leakage:  dynamic  forward  xoltage- 
drop;  static  rexerse  current-leakage; 
and  the  static  forward  voltage-drop 
test.  Circle  506  on  Reader  Service 
Card. 


WWR  TYPE, 
5  Sizes 


WW-RB-09 


Wire  Wound,  Precision,  Hi-Value,  Non-Inductive 


TYPICAL  DERATING  CURVE 


High  resistance  value,  wire  wound 
resistors  designed  for  non-inductive 
requirements  that  demand  the  clos¬ 
est  precision  tolerance.  Kncapsulated 
in  carefully  compounded  material, 
selected  for  matching  coefficient  of 
expansion  to  that  of  the  wire. 


•  Rated  at  .1  watt  to  2  watts,  with  o  wide 
selection,  depending  on  type  and  size. 

•  Resistance  range  from  0.6  ohm  to  6 
Megohms,  depending  on  type. 

e  Tolerance:  ±  0.05%,  0.1%,  0.25%, 

;r  0.5%,  3%. 


The  IMLOHM  line  includfs  precision  re¬ 
sistors  and  trimmer  potentiometers  (wire 
wound  and  deposited  carbon);  resistor 
networks;  collet  fitting  knobs  and  hys¬ 
teresis  motors  designed  speciiically  for 
advanced  electronic  circuitry. 

If  none  of  the  ItALOHM  standard  line 
meets  your  needs,  our  engineering  depart¬ 
ment  is  ready  to  help  solve  your  problem 
in  the  realm  of  development,  engineering, 
design  and  prcxluction. 

Just  outline  your  specific  situation. 


TiMPiRATURI  COIFFICIENTt  XMithin 
0.00002/degr««  C. 

OPERATING  TEMPERATURE  RANGE: 

-55*  C.  to  125*  C. 

SMALLEST  SIZES:  Vs"  x  W  to  2Vi"  x 

COMPLETE  PROTECTION:  Encapsulating 
material  makes  them  completely  impervious 
to  penetrating  effects  of  salt  spray,  humidity, 
moisture  and  corrosive  gases  and  vapors. 

CONFIGURATIONS:  WWA  -  axial  leods; 
WWP— porollel  leads;  WWR— rodiol  leads; 
WWL— lug  style  terminals;  WW-RS— militory 
style  with  lug  terminals;  HWA  and  HW-RB— 
high  temperature  opplicotions. 

MILITARY  SPECIFICATIONS:  Surpasses 

MIL-R-93B,  characteristic  A  and  B;  MIL-R- 

9444. 


Transformer 
doubled  range 

ScHAEViTZ  Engineering,  Route 
1 50  &’  Schacx  it/.  Blxd.,  Ptun- 
sauken,  N.  J.  Differential  trans¬ 
formers  generally  haxc  their  zero  or 
null  position  at  the  mid-point  of 
core  travel,  with  the  result  that 
core  displacement  on  cither  side  of 
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...for  Complete  Reliability  Under 
Severe  Environmental  Conditions 


the  null  involves  a  180-dcg  phase 
change.  In  many  applications  only 
one  direction  of  a)rc  movement 
can  be  utilized,  thus  wasting  half 
the  transformer  range.  I  he  com- 
|)imy  has  dcseloped  a  single  ended 
linear  \ariable  differential  trans¬ 
former  with  null  position  at  the 
end  and  a  full  lineiir  range.  'Hie 
new  construction  makes  it  possible 
to  obtain  a  single-ended  range  ap- 
proximately  twice  that  of  a  consen- 
fional  transformer  of  similar  size. 
Circle  307  on  Reader  Service  Card. 


750W 


Static  Inverter 
transistorized 

V'.vRo  Mfc.  Co.,  Inc.,  2201  Wal¬ 
nut  St.,  Garland,  Texas.  Mcxlel 
4^09  static  inverter  produces  Ixith 
Miiglc  and  three  phase  400  cycle 
ixmer  from  28  v  d-c  input.  A  bi¬ 
metallic  tuning  fork  reference  con¬ 
trols  the  frequency  to  400  cps 
0.1  percent  over  the  environ¬ 
mental  range  of  —  55  C  to  4-  71 
C.  Utilizing  transistors  in  a  bridge 
switching  circuit  for  maximum  reli¬ 
ability,  170-200  va  of  single  phase 
power  and  approximately  50  w 
vphase  power  arc  obtained  from  a 
unit  weighing  only  9i  lb.  Circle 
508  on  Reader  Service  Card. 


Super-Miniature,  Wire  Wound,  Precision 

TYPICAL  DERATING  CURVE 


Deitigiied  for  advanced  electronic 
circuits  where  it’*  mandatory  to  meet 
demanding  conditions  of  miniatur¬ 
ization,  reliability,  preci.sion  and 
severe  operating  conditions.  This 
new  trimmer  offers  outstanding  |ier- 
formance  without  sacrificing  limited 
circuit  area. 

Two  terminal  styles  available:  7.50W 
—with  leads  extending  from  end  of 
case.  T.'MtP  —  with  leads  extending 
from  bottom  of  case  for  printed 
circuits. 

*  Roled  at  2  watts,  up  to  70*  C.  ambient. 

*  Resistance  range  from  100  ohms  to  30K 
ohms. 

*  Standard  tolerance:  ±5%,  closer  toler¬ 
ance  available. 

ORfRATING  TIMRfRATURI  RANGE: 

-55*  C.  to  175*  C. 

SURER-MINIATURE  SIZE:  .180  x  300  x 
1  00  inches 

RESOLUTION:  .1%  to  1%,  depending  on 
resistance. 

SHAFT  TORQUE:  5  inch/ounces. 
CACKLASN:  10*  maximum. 

SCREW  ADJUSTMENT:  1 8  turns,  nominal. 
MOUNTING:  Individuolly  or  in  stacked  as¬ 
semblies  with  standard  2-66  screws. 

SAFETY  CLUTCH:  Clutch  arrangement  on 
moveable  wiper  contact  prevents  breakage 
due  to  over-excursion. 

WEIGHT:  2  grams. 

MILITARY  SPECIFICATIONS:  Surpass  ap¬ 
plicable  paragraphs  of  MII  R-I9A,  MIL-R- 
1  2934A,  MIL  E  S272A  and  MIL-STD  202A. 


The  DALOHM  line  includes  precision  re¬ 
sistors  and  trimmer  potentiometers  (wire 
wound  and  deposited  carbon);  resistor 
networks;  collet  fitting  knobs  and  hys¬ 
teresis  motors  designed  specifically  for 
advanced  electronic  circuitry. 

If  none  of  the  DALOHM  standard  line 
meets  your  needs,  our  engineering  depart¬ 
ment  is  ready  to  help  solve  your  problem 
in  the  realm  of  devetopment.  engineering, 
design  and  prixiuction. 

.lust  outline  your  specihe  situation. 


Indicating  Lights 
meet  MIL  specs 

The  Si.oan  Co.,  4101  Burbank 
Blvd.,  Burbank,  Calif.,  is  manufac¬ 
turing  Color-Life  subminiaturc  in¬ 
candescent  indicating  lights  for  in¬ 
dicating  and  warning  circuits  in 
computers,  data  recording  and  con¬ 
trol  instruments,  and  aircraft  con- 
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trol  panel  applications.  The  low 
cost,  full  180  deg  visibility  lights 
meet  MIL  specs  and  are  designed 
also  for  use  in  printed  circuit 
lx)ards,  missile  control  and  test 
stand  systems,  shipboard  use  and 
for  applications  in  petroleum  field 
test  stations.  Circle  309  on  Reader 
Service  Card. 


precision 

CAPACITANCE  BRIDGE 


Voltage  Regulator 
transistorized 

Vai.or  Instruments,  Inc.,  13214 
Crenshaw,  Gardena,  Calif.  A 
small,  compact  voltage  regulator 
provides  \oltage  regulation,  low 
output  impedance  and  variable 
voltages  from  fixed  voltage  unregu¬ 
lated  d-c  supplies.  It  is  available 
with  either  fixed  or  variable  voltage 
output  to  operate  from  a  nominal 
28  V  d-c  supply.  Output  is  6  to 
20  V  d-c  at  {  ampere.  Unit  uses 
germanium  transistors  for  regula¬ 
tion  and  silicon  zencr  diodes  for 
reference.  Circle  310  on  Reader 
Service  Card. 


Type  CMB1/0SF2 

RANGE:  0.001  ppF  to  1.111  pF. 

ACCURACY :  o.i%  o.oos  ^,f4F  abov*  o.i 

0.0009  fift  F  balow  0.1  F. 


Frequency  Range:  200  cps  to  9  kc. 

Power  Factor  Range:  0  to  100  •  10-3  (at  i  kc), 


•  Wide  range  and  extremely  high  accuracy. 

•  Measures  directly  single  capacitances  from  complex  capaci* 
tance  networks. 

•  Shielded  cables  used  without  introducing  errors. 

•  Built-in  oscillator,  detector,  and  balance  Indicator. 


Radiometer,  a  leading  Scandinavian  instrument  manufacturer  with. a 
world  wide  service  organisation,  offers  a  line  of  50  different  instru¬ 
ments  such  as: 

_  AF-OSCILLATORS 

R-L-C  BRIDGES 

STANDARO-SIGNAL  GENERATORS 
■™(fl5R3te  VACUUM-TUBE  VOLTMETERS 

bxUmkJh  wave  analyzers 

ELECTROCHEMICAL  INSTRUMENTS 


Write  for  complete  information 


Miniature  Oscillator 
wide  frequency  range 

Dei,ta-f  Inc.,  113  F^.  State  St., 
Gcne^■a,  Ill.,  has  a  miniature  oscil¬ 
lator  package  as-ailablc  at  any 
specified  frequency  in  the  range 
b-om  8  to  100  me.  A  completely 


Represented  in  the  United  States  by 

WELWYN  INT.  INC. 

3366  Edgecliff  Terrace  Cleveland  11  Ohio 


Represented  in  Canada  by 

BACH-8IMP80N 

London/Ontario 
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an  entirely  new 

concept  in  ’ 

power  supply  regulation  with 


It  s  just  part\f  the  Vktoreen  story . . . 


encapsulated  circuit,  the  package 
diameter  is  only  0.75  in.;  seated 
height,  1}  in.  T^e  DFO-11  has  a 
plug-in  noval  base  and  can  be 
retained  in  socket  mounting  with 
conventional  tube  shield.  Oper¬ 
ating  temperature  range  is  —55  C 
to  -f-75  C;  also  av’ailable,  —  55  C 
to  +105  C.  Frequency  stability 
is  d:0.005  percent.  Output  power 
is  0.1  to  1.0  mw  dep>ending  upon 
frequency.  Output  impedance  to 
specifications:  50  to  1,000  ohms 
typical.  Supply  voltage  as  spcci- 
6ed  (6  to  30  v  typical).  Circle  311 
on  Reader  Service  Card. 
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Vktonen  Corona  Type 
Vohogo  Kogylafort  ore 
approved  by  the  military. 


Get  the  full  itory 
on  the  new 
Victoreen  voltage 
regulators. 

Write  for  your  free 
1  copy  of  Form 
\  3003-7  today. 


I  high  regulation 

j  Owen  Laboratories,  Inc.,  55 

I  Beacon  Place,  Pasadena,  Calif., 

has  announced  two  new  a-c  to  d-c 
high  regulation,  floating  power 
supplies.  'ITie  comjwct,  lightweight 
and  portable  MO  v  d-c  units  are 
designed  for  energizing  resistance 
hpe  transducers  and  transistorized 
circuitry,  requiring  a  well  regulated 
source.  Both  the  type  550  (0-1.1 
ampere)  and  the  type  551  (0-2.5 
ampere)  d-c  power  supplies  offer 
long  term  stability  of  0.02  picreent 
and  have  resolution  of  less  than 
2  mv.  Circle  3 1 2  on  Reader  Service 
Card. 

H*V  Power  Supply 

for  spectrometry 

Tracerlab,  Inc.,  1601  Trapelo 
Road,  Waltham  54,  Mass.  A  new 
h-v  power  supply  is  designed  spe¬ 
cifically  to  meet  demands  of  re¬ 
searchers  and  organizations  that 


D-C  Power  Supply 


Superior  voltage  regulation  and 
greatly  extended  current  ranges— 
that’s  part  of  the  Victoreen  story. 
But  it  doesn’t  stop  there.  Use  of 
these  new  glass  or  metal  corona 
regulators  means  you  can  elimi¬ 
nate  complex  circuitry  regulators. 
Fail-safe  feature  gives  protection 
not  afforded  by  other  forms  of 
regulators. 

Improved  Regulation  results 
from  new  electrode  structures  and 
improved  processing  for  greater 


dynamic  resistance,  greater  pro* 
tection,  simplified  circuits. 

Improved  Current  Rating 
increases  scope  of  applications. 

Improved  Life  Expectancy 
results  from  even  better  process¬ 
ing,  even  more  rigid  selection 
of  materials. 

Improved  Ruggedization 
means  these  regulators  withstand 
more  rigorous  adverse  environ¬ 
ments  longer. 

AA-M*I 


eWRfKT 


•  •  • 


...6* 


...22  (±) 


What's  the  size  of  your  design  problem  ?  Facing  a  multiplicity  of 
project  details?  It’s  no  laughing  matter  when  you’re  caught  short-handed 
on  a  critical  design  program.  You  need  proved  engineering  ability  plus 
systems  capabilities  you  can  count  on.  Next  time... this  time  — 


LOOK  TO  INET  FOR 
UNIQUE  DESIGN  CAPABILITIES 


Here’s  another  example  of  INET 
capability:  the  console,  recorders  and 
related  instruments  built,  installed 
and  wired  by  INET  for  Atomics 
International’s  L-54  nuclear  research 
reactor.  The  solution-type  L-54  reactor, 
which  has  a  rated  power  capacity  of 
5,000  watts,  was  designed  and  built  by 
Atomics  International  for  the  West  Berlin 
Institute  for  Nuclear  Research.  It  is 
being  used  for  G€rman  scientific, 
medical  and  industrial  research. 


INET  DIVISION 


Engineers  desiring  a  special  reprint 

of  the  cartoon  above  should  write  to 
“36-22-36,”  ^  Inet  Division, 
Leach  Corporation. 


CORPORATION 


18436  SUSANA  ROAD,  COMPTON.  CALIFORNIA 


DISTRICT  OFFICES  AND  FIELD  REPRESENTATIVES  IN  PRINCIPAL  CITIES  OF  U.  S.  AND  CANADA 
EXPORT:  LEACH  CORPORATION,  INTERNATIONAL  DIVISION 
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IT’S  NEW!  ONLY  CANNON  HAS  THE  COMPLETE  LINE! 


MIL-C-5015D 

15  OCTOBER  1956 

Superseding 
MIL-C-5015C 
8  October  1956 


MILITARY  SPECIFICATION 
CONNECTORS,  ELECTRIC,  "AN"  TYPE 

CLASS  R  -  ENVIRONMENTAL  RESISTING  (light  weight) 
CONNECTORS  are  a  new  addition  to  the  MS  line.  The 
MS-R  supersedes  the  MS-E  which  has  been  inactivated 
for  new  design. 

Cannon  Is  the  only  qualified  soxirce  for  the  complete 
line  of  the  new  class  MS-R  connectors. 

"Class  R  connectors  are  Intended  for  use  where  the 
connector  will  be  subject  to  heavy  condensation  and 
rapid  changes  In  temperature  or  pressure,  and  where 
the  connector  Is  subject  to  very  high  vibratory 
conditions." 

MIL-C-5OI5D  specifies  that  Class  R  connectors  shall 
have  "the  wire  sealing  grommets  In  firm  contact 
against  the  rear  face  of  the  Insert."  This  require¬ 
ment,  now  written  into  the  specification,  has  always 
been  a  Cannon  design  criterion  for  all  MS  environ¬ 
mental  resistant  designs. 

Although  the  MS-R  now  supersedes  the  M5-E  "for  new 
design".  Cannon  Plug  Series  MS-E  (Series  ME)  and 
MS-E  (Series  CT)  will  continue  to  be  available. 

For  information  on  the  new  MS-R  Cannon  Plugs  write 
for  Catalog  MS-ER-lr  -  Refer  to  Dept.  120. 


Cannon  Electric  Co.  |3208  Humboldt  St.,  Los  Angeles  31,  Calif. 


routinely  perform  spectrometry. 
Range  of  the  unit  (SC-64)  is 
from  500  to  2,000  v  and  two  front 
panel  controls  permit  selection  of 
any  voltage  between  500  and  2,000 
V.  An  0-2  kv  meter  indicates  at  a 
glance  the  voltage  being  supplied. 
Circle  313  on  Reader  Service  Card. 


Power  Resistors 

noninductive 

Dai.e  Products,  Inc.,  Box  136, 
Columbus,  Nebraska.  The  nonin¬ 
ductive  type  NH  wirewound  power 
resistors  are  specifically  designed  for 
high  frequency  and  other  applica¬ 
tions  where  noninductive  require¬ 
ments  are  coupled  with  power  de¬ 
mands.  'ITiev’  arc  completely  scaled 
for  protection  from  humidity  and 
salt  spray.  There  are  four  sizes  in 
the  Ilc^^•  line— 10  w,  25  w,  50  w 
and  250  w.  Operating  temperature 
range  is  —55  C  to  275  C.  Complete 
specifications  and  data  are  given  in 
bulletin  R-33.  Circle  314  on  Reader 
Service  Card. 


Temperature  Indicator 
for  jet  aircraft 

B&H  Instrument  Co.,  Inc.,  3479 
W.  Vickery  Blvd.,  Fort  Worth  7, 
Texas,  announces  a  miniature,  po- 
tcntiomctric,  precision,  combina¬ 
tion  digital-and-dial  temperature 
indicator.  The  AutoTcmp  is  used 
to  measure  turbine  inlet  tempera¬ 
ture  or  exhaust  gas  temperature. 
Weighing  1.75  lb,  measuring  3  in. 
diameter  by  7  in.  overall  length. 
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New!  Miniaturized! 


Kellogg  Type  1”  Relay 


TYPE  "L”  RELAY  FACTS 


“Compact,  lightweight,  extremely  versatile,  reli¬ 
able"  .  .  .  these  are  som^  of  the  comments  of 
engineers  who  have  tested  Kellogg’s  new  type  “L” 
relay.  It  is  a  sturdy  re-engineered  version  of  the 
HKxlel  used  for  years  in  telephone  offices  around 
the  world.  Now,  its  many  new  features  make  it 
particularly  adaptable  to  industrial  applications 
including  computer  systems,  two-way  radio  and 
automation  devices. 

Efficient  design  gives  the  Kellogg  type  “L”  more 
operating  force  than  relays  of  comparable  size. 
This  means  greater  sensitivity,  gram  pressure  and 
more  springs  per  pileup.  In  addition,  the  new  re¬ 
lay  features: 

•  rear  mounting,  for  ease  of  wiring 
a  wide  variety  of  coils  for  any  circuit  requirements; 
single  or  double  wound 

a  bifurcated  stationary  springs  for  independent  con¬ 
tact  action  and  high  reliability;  (single  contacts  also 
available) 

a  heavy  dnty  bronze  yoke  and  stainless  steel  bearing 
pin  insure  long  life  and  stable  adjustment 
a  single  or  double  arm  type  armatures  available 
a  hermetically  sealed  models,  if  desired 
a  operating  speed:  minimum  of  1  to  2  milliseconds 


a  contact  points:  gold,  silver,  palladium,  tungsten; 

other  materials  available 
a  residual:  adjustable 

a  time  delay:  heel-end  slugs  and  armature-end  slugs 
for  release  time  delay  and  operate  time  delay, 
respectively 
a  terminals:  slotted 
a  weight:  Net,  oz. 

a  dimensions:  2-1/4*  L  x  1-1/8*  W,  ranging  in  height 
from  17/32'  to  1-1/16'  (max.) 
a  operating  voltages:  up  to  220  V.D.C. 

Behind  the  superior  reliability  and  design  of 
Kellogg’s  type  “L”  relay  are  more  than  60  years 
of  experience  as  a  leading  producer  of  telephone 
equipment.  And  as  the  communications  division 
of  International  Telephone  and  Telegraph  Cor¬ 
poration,  Kellogg  has  the  research  talent  of  3500 
engineers  and  technicians  at  its  disposal. 

Inquiries  are  invited.  Send  for  a  free  catalog  on 
relays  and  other  components  manufactured  by 
Kellogg. 

Kellogg  Switchboard  and  Supply  Company, 
6650  South  Cicero  Avenue,  Chicago  38,  Illinois. 
Division  of  International  Telephone  and  Tele¬ 
graph  Corporation. 
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Bativry 


SENSITIVE 
ELEGRONIC 
,.,.d  VOLTMETER 


with  a  guaranteed  accuracy  of  ± 
1  deg  in  a  range  of  500  C  to  1,000 
C  when  calibrated  for  chromel- 
alumel  thermocouples,  the  hermeti¬ 
cally  sealed  instrument  provides 
lab  accurac)’  under  ses’ere  senice 
conditions.  Circle  315  on  Reader 
Service  Card. 


VOLTAGi  RANGIt 

100  wIcfvlH  !•  1000 
V*IH  mM  m  (in*  w«v« 

In  7  4»€m4»  nmfM. 

INPUT  IMPEDANCEt 

ky  10  innfM  vii  klah 
riH>t  and  2S  inmM  an 
law  ram#*. 

FREQUENCY  RANGE: 

2  cy«  la  ISOtOOO  cys« 

ACCURACY: 

2%axcaalS%  kalawSca* 
aa4  abava  100O00  tpt 

aaM 

#ar  any  poka  an 


o  «  « 

■****  O  ‘***** 

YOtTS  ^ULL  SCALC 


'  \' 


MODEL  302C-rri<a  $245. 


#  Availobla  occMtoriot  incraota  the  voHoga  ronga  from  20  microvolts 
to  10,000  volts. 

#  Availobla  pracislon  shunt  rasliiort  parmit  tha  maasuramant  of  AC 
currants  from  10  omparas  down  to  ona*tanth  of  a  microompara. 

#  Faoturas  tha  wall-known  Ballantina  logarithmic  voltaga  and  uniform 
DB  scalas. 

#  Bottary  Ufa  evar  100  hours. 

#  Can  also  ba  usad  as  a  flat  pra-amplifiar  with  a  maximum  gain  of 

60  DB.  Bacausa  of  tha  complam  absanca  of  AC  hum,  tha  amplifiar 
saction  will  ba  found  axiramaly  usaful  for  improving  tha  sansitivily 
of  oscilloscopas.  _ 

£tik 


For  further  information  on  this  and 
other  Ballantine  instruments 
write  for  our  new  catalog. 


BALLANTINE 
LABORATORIES, INC. 


Tantalum  Capacitors 
foil-type 

Sprague  Electric  Co.,  35  Mar¬ 
shall  St.,  North  Adams,  Mass.,  has 
improved  its  foil-type  tantalum 
electrolytic  capacitors  to  withstand 
a  2,000  hr  life  test,  twice  the  pre¬ 
vious  standard  for  this  prcxluct. 
In  addition  to  new  internal  de¬ 
signs,  they  have  a  new  t\'pe  of  end 
seal  using  a  TFE-fluorocarbon  resin 
which  is  virtually  leakproof.  Tech¬ 
nical  descriptions  are  given  in  bul¬ 
letins  3601  and  3602,  available  on 
letterhead  request. 


Tantalum  Capacitors 
single-cased  units 

Tansitor  Electronics  Inc., 
West  Road,  Bennington,  Vt.  Type 
TEH  tantalums  are  —55  C  to 
4-125  C  small  foil  capacitors  de¬ 
signed  for  high  reliability  electronic 
equipment  where  temperatures  ex¬ 
ceed  the  85  C  normally  encoun¬ 
tered.  They  are  intended  for  appli¬ 
cations  in  military  and  industrial 
devices  such  as  control  equipment, 
computers,  airborne  .radar,  guided 
missiles,  and  communication  cquip- 
(CoflfinuMi  on  p.  144) 
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formation  between  manufacturers  and  our  readers. 

Take  advantage  of  Reader  Service— -and  the  readership 
of  electronics. . .keep  the  industry  informed  about  your 
New  Products  and  New  Literature  via  their  mention  la 
the  editorial  pages  of  electronics. 
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Inches  1 


kcvlOnics 


llic-400kcs 


High|l,mad«rately 


CCNCRAL  CERAMICS 


Industral  Cenmics  for  Industrial  Frotrtss... Since  I90S 


Rush  service  for  designers  -  use 
this  handy  materials  selector  chart 


Ferrite  Cores  available 
in  various  materials  for 
development  and  design 
engineers  to  cover 
specific  frequency  bands 
of  operation  from  1  KC 
to  50  megacycles.  General 
Ceramics  provides  extra¬ 
fast  service  on  sample 
quantities  for  develop¬ 
ment  and  will  make 
prompt  delivery  on  pro¬ 
duction  parts  in  reason¬ 
able  quantities.  Call, 
wire  or  write  General 
Ceramics  Corporation, 
Keasbey,  New  Jersey. 
Please  direct  inquiries 
to  Dept.  E. 
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I 


SOLENOID 


LOW'  OOST 

SMALL  SIZE 

E  F  F  I  C'l  E  N  T 

POWERFUL 

"  • 

New,  economical,  compact 
design.  Extremely  efficient, 
dependabjie  in  performance. 
.Available  for  either  AC  or  DC 
ofvration,  intermittent  or  con¬ 
tinuous  duty,  3  to  220  volts. 
Normally  supplied  with  flat 
plunger,  but  also  available 
with  conical  plunger  for  pC 
only.  Send  forcomplete  details. 


Other,  sizes,  solid  frame  i^nd 
laminated  types,also  availa?>le. 


ELECTRIC 

3349  ADDISON  ST. 
SOLENOIDS  •  COILS 


COMPANY 


CHICAGO  18,  ILL. 

SWITCHES  •  HERMETIC  SEALING 


nient  in  general.  Units  are  all 
single  cased,  insulated  from 
ground,  and  supplementary  to 
Transistor  Mil  C-3965  85C  tan¬ 
talum  capacitors.  Complete  data 
are  available  on  letterhead  request. 


®  W  B  A 

1  S  3  7  1  9  5  II  J 

inUTTTTJiiTTl 

SrtOKC-INCHIS 

Silicon  Transistor 
high-beta 

Transit  RON  Ei.kctronic  Corp., 
W'akefield,  Mass.  A  new  high-beta 
silieon  transistor  offers  minimum 
eurrent  gain  of  80.  .A  useful  beta  is 
maintained  even  at  reduced  col¬ 
lector  current  lexels  and  o\cr  a 
wide  range  of  temperatures,  from 
-65  C  to  -hi  50  C.  Tlie  2N543, 
2N542  and  2N541  operate  at  45, 
30  atid  15  V  respectively  and  arc 
ideal  for  multistage  amplifier  ap¬ 
plications.  Offering  more  gain  per 
stage,  these  transistors  reduce  the 
number  of  amplification  stages  re¬ 
quired.  Circle  316  on  Reader  Serv¬ 
ice  Card. 


Terminal  Blocks 
for  computer  uses 

DeJiir-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City  1, 
N.  Y.  A  group  of  solderless  ter¬ 
minal  blocks  ha\c  been  designed 
for  various  computer  appli'ations 
and  printed  circuitry.  They  accept 
standard  “AMP 5  3”  soldcrless  taper 
pins  and  arc  available  in  any  com¬ 
bination  of  feed-through  indis  idual 
or  shorting  terminals.  Holes  are 
provided  for  convenient  stacking 
or  right  angle  and  perpendicular 
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McORAW-HILL  PUBLISHING  COMPANY,  IN6. 
330  WEST  42ND  STREET,  NEW  YORK  36,  N.Y. 


Who  s  Mihdihg  tho  Store  ? 


McGRAW-HILL  PUBLICATIONS 


You,  the  subscriber,  win  when  you  buy  business 
magazines  that  hold  membership  in  the  Audit 
Bureau  of  Circulations.  The  ABC  symbol  signifies 
that  the  publication  to  which  you  subscribe  makes 
every  effort  to  provide  you  with  the  type  of  informa- 
tin  you  need  to  do  a  better,  more  effective  job. 
It  also  indicates  that  the  publisher  maintains  the 
highest  standards  of  business  ethics. 


You're  the  boss  when  you  pay  money  for  any  maga¬ 
zine.  Your  vote  of  confidence  and  your  renewals  of 
subscriptions  are  dominant  in  the  thinking  of  editors 
and  publishers.  Advertisers  are  vitally  interested, 
too,  and  their  support  helps  earn  the  dollars  needed 
to  do  a  stronger,  more  useful  editorial  job  for  you. 


•  •  •  in  the  magazine  publishing  business,  iVs 


The  Audit  Bureau  of  Circulations  (ABC)  is  a  cooperative  organization  that 
sets  standards  of  good  business  conduct  for  its  publisher  members.  Once  each 
year  ABC  auditors  carefully  scrutinize  the  entire  circulation  structure  and 
operation  of  every  member  magazine.  In  a  very  real  sense,  therefore,  they  are 
**minding  the  store"  —  making  sure  that  no  false  or  misleading  claims  are  made 
regarding  the  size  or  com|>usition  of  a  magazine’s  audience. 


McGraw-Hill  is  a  charter  member  of  ABC  and  has 
supported  its  aims  continuously  for  over  40  years. 
We  believe  this  membership  serves  you  by  providing 
full  assurance  that  every  subscriber  to  McGraw-Hill 
magazines  displaying  the  ABC  symbol  is  paying  to 
receive  his  copies. 


Accurate  Figures  —  about  you  are  the  heart  of 
AB(rs  job.  ABC  does  a  candid,  unbiased,  certified 
audit  of  all  subscription  figures  of  member  maga¬ 
zines  —  and  of  the  subscribers’  jobs,  functions,  and 
locations.  These  audits  help  editors  to  tailor  the  con¬ 
tents  of  their  magazine  to  your  specific  job  interests. 


mounting.  Circle  317  on  Reader 
Service  Card. 


Rivet  StandofF 
internally  threaded 

1  Cambripcf.  Thermionic  Corp., 
445  Concord  Avc.,  Cambridge  38, 
Mass.,  announces  production  of  the 
Cambion  rivet  standoff  for  mount¬ 
ing  to  terminal  boards  or  panels. 

I  The  XI 246  is  available  in  a  \-ariety 
of  shank  lengths  to  accommodate 
panel  thicknesses  from  A  to  1  in. 

I  and  in  eight  different  mounted 
!  heights  above  the  board,  from  1  in. 
to  1  in.  It  is  internally  threaded  to 
enable  seating  a  standard  Cambion 
i  solder  terminal  or  standard  Cam- 
I  bion  insulated  solder  terminal  with 
i  a  threaded  mount.  Carefully  pr<K- 
cssed  from  qualits'  brass,  each  riset 
standoff  is  finished  with  0.0003  in. 
cadmium  plate.  Circle  318  on 
Reader  Service  Card. 


_ IC®  Specialized 


FOR  CHARACTER  DISPLAYS 


YEARS  AHEAD  IH  DESIGH  PERFORMAHCE 


Potentiometer 
sine/cosine  type 

Ci.AROST.\T  Mfg.  Co.,  Inc.,  Dover, 
N.  II.,  has  available  a  new  sine/ 
cosine  potentiometer  for  use  in  ra¬ 
dar,  computer  and  servomechanism 
assemblies.  Unit  has  a  standard 
conformity  of  ±:  1  percent  pcak- 
to-pcak,  or  a  special  conformity  of 
±  i  percent  peak-to-pcak.  It  em- 
plovs  oil-impregnated  bronze  bear¬ 
ings  for  a  recommended  maximum 
sixrcd  of  30  rpm.  Precise  windings. 
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For  critical  applications,  many  of  our 
customers  hove  soved  years  of  trial  and 
error  in  YOKE  selection  by  specifying 
Ceko  YOKES. 

The  construction  of  our  yokes  mokes  it 
possible  to  ochieve  seasitivitiet,  linear¬ 
ities,  responses  and  distortion-free  de¬ 
flecting  fields  not  possible  with  the  usual 
types  of  yoke. 

For  precision  military  and  commercial 
displays,  Ceico  also  offers  stondord  yokes 
in  7/8",  1",  1  2",  t,  2H"  CRT  neck 

diameters. 

WrH*  for  CELCO  DEFLECTION  YOKE  C«tologu«  li 

D«tign  Sh«*t<  or  for  immodiot*  oneinoorlng 
oitlitonco  Coll  Jevr  noorMt  CELCO  Riant; 

Mokwoli,  N.  J.  Miomi,  Flo.  CveomonDO,  Calif. 


Mokwoli,  N.  J. 
Davit  7-1133 


Miami,  Flo. 
Plata  1-9083 


Ywlion  3-3M8 


AMPERlU 

fftCULATOH. 


Jimm 


(DIAICO)  Pilot  Lights 

with  Built-in  Resistor 


(a  patantad  DIALCO  feature) 


THERMOSTATIC 


DELAY  RELAYS 


and  the  NEW  High  Brightness 
Neon  Glow  Lamp  NE-51H 


2  to  180  Seconds 


Mtaataa  by  a  heotaf,  may  aparata  an 
AL,  OX.,  ar  hihofma  Canaat. 


Hannatkally  saoiad.  Not  offocM  by 
aWtvda,  aioiitora,  ar  dimata  ehanju. 


SrST  aMy— normally  opan  ar  dosad. 

Compamotad  for  ombiant  tamparotora 
tbonfat  from  — SS*  la  -|-70*  C  Haot- 
an  tomwna  opproiimataly  2  W.  and 
may  ba  oparalad  (ontinvoosty.  Tha  unih 
ora  rvnad,  axplasioiHproef,  long- 
Hvad,  and— inaxpamiva! 


AMPERlTf 

delay 

relay 


TYPES:  Standard  lodk)  Octal,  and 
9-  Hn  MMotvra  .  .  Lift  Prka,  $4.00 
Stondord  Doloyi 


A  New  Advance  in  Pilot 


Light  Design  by  DIALCO: 


Three  basic  advantages  are  in¬ 


corporated  in  this  series  of 


DIALCO  assemblies:  (1)  Built-in 


ntittor  for  direct  use  on  125 


to  250  volt  circuits 


ptaatic  lens  designed  to  give 


attractive  "halo"  effect 


AM  PE  RITE 

BALLAST  REGULATORS 


Harmatkally  saoiad,  they  ore  not  affected  by  changes  in  ohitude,  | 
ombietit  temperature  ( — 55*  to  +90*  C),  or  humidity . . .  lugged, 
light,  compact,  most  inexpensive . List  Prka,  $3.00. 

Write  for  4-page  Technical  Bulletin  No.  AB-51 


r  OIALIGHT  CORP.,  58  Stewart  Ava.,  Brooklyn  37,  N.  Y. 

i  DSub-Minioturei  □Oil-Tiahr 

I  Naf?>«  . .  Position  . 

I  Company  . 

I  Addrosi  . 


4lsa  — Impirtts  Dtttwswriel  Re* 
leys:  Uiod  Isr  oslanMtk  avstlsad,  sa- 
Sir-vsbaRS  sr  sadsr^srrsat  prsSsctisa. 


PROBLEM?  Send  for 
Bulletin  No.  TR-B1 


Ampertte  Regulotors  are  designed  to  keep  the 
curreiN  in  o  circuit  owtomatkally  regulated 
ot  0  definite  vahw  (for  example,  0.5  omp.) 
...  For  oirrents  of  60  ma.  to  5  omps.  Operate 
on  A.C,  D.C,  or  Puisoting  Current. 


(3)  New  High  Brightness  Neon  j||||  g  CstalofNo. 
Glow  Lamp  SE-51H.  This  lamp  iQP™  132-408-991H 
may  be  operated  at  about  3  NE-51H 

times  the  level  of  current 

that  may  be  applied  to  the  standard  lamp,  and  it  will  pro¬ 
duce  8  times  as  much  light — with  long  Ufa!  Vary  low 
power  is  required,  less  than  1  watt  on  250  volt  circuit 
Recommended  for  AC  service  only. 

In  the  DIALCO  assembly,  the  built-in  current  limiting 
(ballast)  resistor  ( 18,000  ohms)  is  complataly  inaulated 
in  moulded  bakelita  and  sealed  in  metal  (U.  S.  Patent  No. 
2,42 132 1 )  . . .  Small  space  required — units  are  available 
for  mounting  in  9/16'  or  11/16'  clearance  holes ...  A  wide 
choice  of  optional  features  includes  lens  styles,  shapes, 
and  colors;  terminal  types;  metal  finishes,  etc. . . .  Meet 
applicable  MIL  Spec  and  UL  and  CSA  requirements. 


All  Assamblias  Ara  Availabla  Complata  with  Lamp 

SAMPLES  ON  REQUEST-AT  ONCE-NO  CHARGE 


VOiTAGCOrtdV  •wmi  AMMIITI 
2  MTTiaT  A  CMAJICO  !  VOiTAOC  VAMB 
VAMnAPBOt.  loBT 


I  AM  PE  RITE 

561  Broadway,  New  York  12,  N  Y _ CAnal  6  1446 

In  Canada  Atlas  Radio  Corp  ,  Ltd  .  50  Wingold  Ave  .  Toronto  10 


Foremost  Manufacturer  of  Pilot  Lights 

DiJllICHT 

CORPORATION 


58  STEWART  AVE.,  BROOKLYN  37,  N.  Y.  •  HYacinth  7-7600 
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IN  OUTER  SPACE,  OAS  FILLS  y 
FOR  COUNTER  TUBES  MUS^ 
BE  OF  HIGHEST  PURITY.  '•  11 
That's  why . . .  m  mi 


plus  a  low-wear  wiper  design,  results 
in  a  guaranteed  life  of  SOO.OOO 
CN'cles.  Unit  has  a  flange  mount, 
with  a  diameter  of  2.050  in.  and 
1.925  in.  diameter  beyond.  Shaft 
torque  is  1.0  oz/in.  Circle  319  on 
Reader  Service  Card. 


320  on  Reader  Service  Card, 


'Uatoa 


IS^JVTTTflivSifl  iKiS  rSOiMnS 

•JiTSfloTi 

Mill 

For  Those  Who  Demand  Service! 


ELECTROLYTIC 
&  PAPER 
TUBULAR  ^ 


3S  YEARS  OF  PROVEN 
DEPENDABILITY" 


Latest  Addition  to 
NEIMS  •  CLARKE 
RECEIVER  LINE 


COAXIAL  ATTENUATORS 
AND  TERMINATIONS 


made  with  exclusive  Stoddart 
FUmistors  for  highly  accurate 
and  stable  resistive  values  from 
dc  to  3000  me. 


ew  avallabl*  !*  tiM  Namt-CUrk*  lina  of  tolamatry  rocaivan 
it  Hia  1400  Soriat  amplovliiq  phato-lock  dataction.  Tko  rocalvart 
ara  of  tlia  doablo  tupor-baforodyna  typa  with  a  noiia  fiqura 
of  loM  tban  0  db. 


Tha  primary  advantaqai  of  pkato-lock  whan  usad  ai  a  wida 
band  racataar  damodalator  i(  a  lowarinq  of  tha  racoivar 
thrathoM  and  an  ovarall  Improvamant  In  liqnal-to-noiia  ratio. 
Frodooncy  rangat  datarminad  by  plog  In  crystal* 

Typo  UJO.  1421 . 211  to  24S  me 

Typo  1430,  1431  22t  to  2*0  me 

Typo  1432.  1433 . 2lf  to  2*0  me 


ATTENUATOR  PADS 


CIRCLE  2*4  READERS  SERVICE  CARO 


Availobtc  in  any  conceivable  combina¬ 
tion  of  male  and  female  Type  C  and 
Type  N  connectors.  Maximum  lenftti  of 
3*  for  any  attenuation  value. 

GENERAL  SPECIFICATIONS 
VSWR:  Less  than  1.2  to  3000  me. 
CharKteristic  Impedance-.  50  ohms. 
Attenuation  Value:  Any  value  from  0  db 
to  60  db  including  fractional  values. 
Accuracy:  ±  0.5  db;  values  above  50  db 
have  rated  accuracy  of  attenuation 
through  1000  me  only. 

Power  Rating:  1.0  watt  sine  wave. 


CIRCLE  2*5  READERS  SERVICE  CARD 


Small-stable-50  or  70  ohms 

V5-Watt:  50  ohms  impedance,  TNC  or 
BNC  connectors,  dc  to  1000  me,  VSWR 
less  than  1,2. 

1-Watt;  50  ohms  impedance,  dc  to  3000 
me  or  dc  to  7000  me.  Type  N  or  Type  C 
connectors,  male  or  female;  VSWR  less 
than  1.2,  70  ohm.  Type  N,  male  or 
female  terminations  available. 


Dlracl  Mall  It  a  nacattary 
lapalaaiaal  la  a  wall  taundad 
batlnaM  Papar  advarlltlae 
praeraai. 

Mat!  pragratilva  saaipaalat 
allatala  a  partlaa  af  lhair  ad 
badgatt  ta  Ihli  lasand  atadlam 
al  Iha  tama  llaia  at  lhay 
caacaalrata  aa  Iha  batl  batl- 
aatt  paMIcallaflt. 

400,000  al  tha  lap  baying  In- 
flaancat  la  Iha  flaldt  savarad 
by  Iha  M<Craw-Hill  pabllca- 
•laat  niaka  ap  aar  ISO  aialllag 
lltH.  Pick  Vaar  pratpavit  aal 
af  aar  ladatirial  OiracI  Mail 
calalagaa. 

Wrila  far  yaat  fraa  tapy  af  aar  ladatirial 
Dlrnd  Mail  calalagaa  wllh  camplala  Infarmalian. 


D  March aadlta  yaar 
adaarlltlag 

e  Caadacl  taraayt 

•  Cal  iagalrlat 
and  la^t  far 
yaar  talatman 

D  Rin-palnl 

aaagraphical  ar 
fimctlanal  graapt 

•  Sail  DiracI 

•  Balld  ap 
waak  larrilariat 

•  Aid  Daalar 
ralallant 


Fast  delivery  on  all  items. 
Send  for  complete  literature. 


AIRCFEAFT  RADIO  CO.,  INC. 
6644  Santa  Monica  Blvd.,  Hollywood  38,  Calif. 
Hollywood  4-9292 
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with  latest  airborne  niilitars'  envi¬ 
ronmental  requirements.  It  weighs 
approximately  5  oz  and  occupies 
2.25  cu  in.  with  mounting  stvles 
available  to  meet  any  need.  Circle 
521  on  Reader  Service  Card. 


C-R  Oscilloscope 
compact  design 

Waters  Meg.,  Inc..  W'ayland, 
Mass.  Model  7000-B  oscilloscope 
is  so  compact  that  it  requires  no 
more  than  a  10  in.  depth.  .\  note¬ 
worthy  feature  is  that  the  front 
panel  is  not  obstructed  by  leads. 
Unit  is  a  general  purpose  instru¬ 
ment  and  is  designed  for  rack 
mounting  in  standard  commercial- 
type  racks  or  cabinets.  Ftequenev 
resjjonse  extends  from  d-c  to  100 
kc.  The  horizontal  and  vertical 
amplifiers  are  electrically  identical, 
making  the  instrument  ideal  for 
work  in  which  phase  measure¬ 
ments  are  to  be  made  at  various 
frequencies.  Push-pull  amplifiers 
arc  used  throughout.  Circle  322  on 
Reader  Service  Card. 


on  the  computer  reel 


has  three  Important  features 


Type  EP  Audiotape  is  the  extra-precision  magnetic  instrrunentation 
tape  that  is  guaranteed  defect-free.  Now  EP  Audiotape  is  available  in 
a  form  particularly  suited  to  electronic  computers.  It  is  made  <m  both 
1.5-mil  cellulose  acetate  and  polyester  film.  Tapes  are  2500  x  W. 
Every  reel  is  tested  by  a  7-channel  certifier  before  it  leaves  the  factory 
and  is  guaranteed  to  have  absolutely  no  “dropouts”  (microscopic  imper-> 
fections  causing  test  signal  to  drop  below  50%  of  average  peak  output). 

Reel  is  Audio’s  computer  reel  —  an  opaque  polystyrene  10*4"  reel 
with  a  hub  diameter  of  5.125”.  Each  reel  comes  with  pressure-sensitive 
identification  labels  and  a  yellow  polyethylene  drive  slot  plug. 

Two  photo-sensing  nirfcers  are  accurately  placed  on  the  tape,  one  14  feet 
from  the  hub  end,  the  other  ten  feet  from  the  other  end.  TTiese  markers 
are  vaporized  aluminum  sandwiched  between  the  base  and  low  flow 
thermosetting  adhesive.  Both  markers  are  firmly  placed  and  wrinkle-free. 


Transformer 
differential  type 

ScHAEVirz  Kncineerinc.  Route 
130  &  Schaevitz  Blvd.,  Pennsauken, 
N.  J.  'I’ypc  3050  XS-A'I'  long  travel 
linear  variable  differential  trans¬ 
former  has  a  core  length  of  7.5  in. 
to  6.3  in.,  depending  on  excitation 
frequenev'.  It  is  completely  en¬ 
closed  and  magnetically  shielded. 
The  core  is  separate  from  the  trans¬ 
former  assembly  and  is  attached  by 
the  user  to  the  source  of  motion. 
When  excited  at  zero  phase  fre- 


Container  is  of  transparent  polystyrene  and  ^ 

made  especially  for  the  computer  reel.  A  n  % 

center-lock  mechanism  and  peripheral  rubber  If  aHk  ^ 

gasket  seal  the  reel  from  external  dust  and  it 

sharp  changes  in  temperature  and  humidity. 

EP  Audiotape  on  the  computer  reel  has  been 
used  in  large  computer  installations  with  per- 
feet  results.  Although  the  reel,  markers  and 

container  are  designed  for  specific  computers,  the  tape  is  the  same 
precision  EP  Audiotape  that  has  stood  the  tests  of  time  and  operation 
on  hundreds  of  applications  in  automation,  petroleum  seismology,  tele¬ 
metering,  and  electronic  computing.  To  get  the  complete  specifications 
for  type  EP  Audiotape  on  the  computer  reel  —  or  for  a  Company  repre¬ 
sentative  to  call  —  write  on  your  company  letterhead  to  Dept.  TE. 

AUDIO  DEVICES,  INC.,  444  Madison  Avenut,  New  York  22,  N.Y. 
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qucncy  of  400  qjs  the  primary  to 
secondly-  phase  shift  is  siibstan- 
twlly  zero  and  the  effects  of  tem¬ 
perature  changes  arc  minimi/.ed. 
Nominal  excitation  range  of  SO  to 
10,000  cps  can  be  extended  to  20 
kc  on  special  orders.  Circle  32S  on 
Reader  Service  Card. 


■  SINE-COSINE 

™  Precision 

POTENTIOMETER-RESISTORS 


For  resolution  of  voltage  into  sine  and 
cosine  components  in  accordance  with 
positions  of  shaft  rotation. 


Sub-Zero  Cabinet 
for  laboratory  use 

Amkrican  Instrument  Co.,  Inc., 
SOTO  Georgia  Ave.,  Silver  Spring. 
Md.,  now  offers  a  newly-modified, 
dry-ice  operated  sul>-z.ero  cabinet 
with  a  temperature  range  of  -t-200 
K  down  to  —120  F.  F.mployed  to 
|K-rfonn  countless  diversified  tasks 
in  the  industrial  laboratory,  the 
new  sub-zero  unit  incorporates  a 
large-size  testing  cabinet  in  which 
materials  and/or  instruments  may 
be  tested  under  prescribed  temper¬ 
ature  amditions.  Circle  324  on 
Reader  Service  Card. 


ANCLE  DATA  TRANSMISSION  aS  USCd 

in  automatic  controls,  direc¬ 
tional  and  ranging  systems,  ana¬ 
log  computers,  and  telemetry. 

PHASE  DIVISION  as  used  in  investi¬ 
gation  of  phase  sensitive  systems, 
delay  measurements,  and  timing 
applications. 


DATA  CONVERSION  as  uscd  in  rota¬ 
tion  of  coordinates,  or  conver¬ 
sion  from  polar  to  rectangular 
coordinate  form,  for  computers 
or  data  display  applications. 


Potentiometers  having  sinusoid  functions  are  avail¬ 
able  in  3",  2",  1%",  iVi^'.  1*4".  and  diameters. 
These  potentiometers  are  available  with  two  sliders 
giving  indef>endent  outputs,  one  proportional  to  the 
sine  and  the  other  to  the  cosine  of  the  shaft  angle. 
Multiple  units  may  be  ganged  and  phased  for  cosine 
function  or  for  other  applications  such  as  rotation  of 
coordinates. 

Precision  in  potentiometer-resistors  feature  wide  tem¬ 
perature  range,  excellent  environmental  stability, 
highly  precise  mechanical  construction  and  electrical 
performance. 

Technical  rep>orts  on  the  use  of  these  units,  and  com¬ 
plete  data  are  available  on  request. 


Transistor  Circuits 
in  module  form 

Automated  Controls  Co.,  1815 
Magnolia  Road,  Aldcrwood  Manor. 
Washington.  The  new  transistor 
switching  series  circuits  provide  a 
fully  comfMtible  digital  logic  group 
which  can  be  assembled  in  various 
combinations  to  perform  most  logic 


TBCHNOLOOV  INSTRUMKNT  CORF 

569  Main  St.,  Acton,  Mass.  CX>lonial  S-7711 
P.O.  Box  3941,  No.  Hollywood,  Calif.  POplar  5-8620 
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s^-stcm  operations.  Current  han¬ 
dling  capabilities  to  2  amperes  per¬ 
mit  direct  connection  to  power 
equipment.  'ITie  circuits  are  epoxy 
resin  encapsulated  within  Nylon 
cases  for  maximum  reliability  and 
environmental  resistance.  A  simpli¬ 
fied  snap-in  mounting  arrangement 
provides  a  low  resistance  thermal 
path  to  the  chassis.  Circle  325  on 
Reader  Service  Card. 


NEW.  LOW  COST  ANSWER  TO 


Pressure  Switch 
light  weight 

Hai  ax  Corp.,  17470  Shclbournc 
Way,  Los  Catos,  Calif.,  announces 
a  pressure  switch  manufactured 
from  magnesium  and  aluminum  to 
provide  a  light  weight  component 
for  aircraft  application.  It  weighs 
only  1 J  oz,  will  operate  up  to  a 
60  lb  psig  with  ±.  1  psig  of  its 
setting.  'ITiis  pressure  switch  is 
generally  used  in  warning  desices 
such  as  fuel  warning  on  aircraft 
and  pressure  warning  desices  in 
airborne  radar.  Circle  326  on 
Reader  Service  Card. 


Industrial  Controls 


Smaller,  requiring  less  operating  power  and 
reasonably  priced,  Struthers-Dunn  2 1 9  Frame 
Relays  are  a  big  aid  to  economizing  complex 
industrial  panels  that  arc  often  “over-relayed”’ 
with  larger,  more  costly  contactor-type  con¬ 
trol  units  than  are  actually  needed. 

Accepted  standards  of  insulation  include 
spacings  of  V»"  through  air;  14  "  over  surface, 
and  a  minimum  of  1500  volts  AC  dielectric 
test.  Other  features  are  long  life  (20  million 
operations);  plastic  covers  for  good  mechan¬ 
ical  protection  and  easy  servicing  with  plug-in 
construction.  Contacts  have  10  ampere  cur¬ 
rent  carrying  capacity.  Plug  and  socket  com¬ 
binations  are  the  limiting  factors  on  ratings. 

Struthers-Dunn  Bulletin  2219  giving  full 
details  is  available  on  request. 


Slock  lypot  or*  OPOT 
on  octal  pivgt;  opd 
DPOT  plus  two  nor- 
mally-opon  on  12-p<n 
octal  plugs.  AC  or  DC 
oporoting  coils. 

Dimonslons  aro 
iJj'.''  wMo  X  2%" 
doop  X  2^4"  high  ox- 
clwsivo  of  octal  plugs. 


Epoxy  Resins 
longer  pot  life 

Mitchki-i.-Rand  Mfc.  Corp.,  51 
Murray  St..  New  York  7,  N.  Y.,  is 
marketing  a  new  line  of  potting  for¬ 
mulations.  based  on  epoxv  resins 
and  using  Ilexahydrophthalic  An- 
hvdridcor  Methvl  Nadic  .\nhvdridc 


Makers  of  the  world’s  largest  selection  of  relay  types 


Silts  Ei«iMerii(  OlHccs  it:  Atlanti  •  Boston  •  Buttilo  •  Chicaco  •  Cincinnati 
Cleveland  •  Dallas  •  Dayton  •  Detroit  *  Kansas  City  •  Los  Angeles  •Montreal  •  New 
Orleans  •  New  York  •  Pittsburgh  •  St.  Louis  •  San  Francisco  •  Seattle  •  Toronto 
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as  the  curing  agent.  These  curing 
agents  have  a  lower  volatility'  at 
elesated  teni|x;ratures  than  amine 
curing  agents  frequently  used.  An¬ 
other  adsantage  of  these  com¬ 
pounds  is  that  their  pot  life  is 
longer,  in  some  cases  as  much  as 
one  week.  Iliis  permits  higher  pro¬ 
duction  and  means  less  waste.  Cir¬ 
cle  327  on  Reader  Serv  ice  Card. 


BAl^SCH  &  LOMB 
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GENERAL  ELECTRIC 
SPEEDS  PRODUCTION 


5^, 


WITH 


3-D  MICRO-VISION 


Hlow  B&L  Stereomicroscopes  help  in 
assembly  of  ultra-precision  transistors 

These  skilled  operators  are  doing  a  job  that  "just  couldn’t  be  done 
without  stereomicroscopcs,”  according  to  Norman  Spoonley,  foreman. 
Semiconductor  Products  Dept.,  General  Electric  Co.,  Buffalo.  This 
critical  phase  of  transistor  assembly  involves  soldering  a  l-mil  nickel 
wire  between  a  nickel  tab  and  the  .6-mil  core  of  a  .1"  germanium 
pellet  which,  in  turn,  is  fused  between  two  5-mil  nickel  wires.  B&L 
Stereomicroscopes  make  it  possible  by  showing  enlarged  views  in 
natural  3D.  Air-tight,  dust-free  design  keeps  images  sharp,  clear,  un¬ 
distorted  .  .  .  for  full-working-day  efficiency  without  visual  fatigue. 
In  assembly,  quality  control,  inspection,  some  100  B&L  microscopes 
help  G.  E.  mass-produce  to  highest  precision  standards.  If  you  have 
small-parts  assembly  and  inspection  problems,  you  need  B&L  Stereo- 
microscopes. 


Name  . . . 

TitU . . 

Company  . . 

Address  . 


Blower  Motor 
400  cycle  unit 

Western  Gear  Core.,  Electro  t 

Prtxiucts  Div.,  132  W.  Colorado 
St.,  Pasadena  1,  Calif.  Model  I 

65JG1  is  a  27  v  a-c,  3  phase,  400 
cycle  blower  motor  qualified  to  I 

meet  MlL-M-13787  Signal  Co^s  l 

specifications.  I'hc  motor  which 
measures  only  1.07  in.  in  diameter 
and  1.32  in.  in  length,  produces 
0.2  oZ'in.  of  torque  at  10,200  rpm. 

It  is  designed  for  continuous  duty 
at  87  C  with  a  life  of  1,000  hr. 

Unit  weighs  3  oz.  Circle  328  on 
Reader  Service  Card. 


Power  Supply 
for  military  use 

Power  Sources,  Inc.,  Burlington, 
Mass.  Model  PS4004  semiconduc¬ 
tor  power  supply  is  a  military  ver¬ 
sion  of  the  PS4000A.  Nominal 
input  voltage  of  105-125  v  a<, 
50-63  cps,  selected  by  a  front  panel 
switch,  may  be  \aricd  as  specified 
in  MIL-E-4158A.  Output  voltages 
range  from  260-300  or  130-150  v 
dc.  Output  impedance  is  less  than 
0.1  ohm  from  d-c  to  100  kc.  Sta¬ 
bilization  is  less  than  ±0.05  y  on 


SEE  FOR  YOURSELF! 
MAIL  COUPON  FOR 
FREE  15-DAY  TRIAL 


RAUSCH  A  LOMt  OPTICAL  CO. 

7093S  St.  Pawl  Stroot,  Rochattar  %  N.  Y. 

□  I’d  like  to  borrow  a  B&L  Stereomicro¬ 
scope  for  15-day  trial  without  cost  or 
obligation. 

□  Send  me  Stereomicroscope  Catalog 
D-15. 
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ICUTLER'HAMMER 


CONTROL 


200  D.P. 


300  V  output,  and  less  than  ±0.025 
V  on  150  V  output.  Ripple  and 
noise  averages  less  than  1.0  inv, 
and  drift  is  less  than  0.02  v  after 
half-hour  warm  up.  Circle  329  on 
Reader  Sersicc  Card. 


SPURS  •  HELICALS  •  WORM  AND  WORM  GEARS  •  STRAIGHT  BEVELS 
LEAD  SCREWS  •  RATCHETS  •  aUSTER  GEARS  •  RACKS  •  INTERNALS  •  ODD  SHAPES 
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Now. .  . 

POSITIVE  ACTION 
SWITCHES 

Wiping  contacts  insure  perfect 
switching  for  very  low  energy  circuits 
Positive-break  action  insures  safe,  reli¬ 
able  switching  with  high  energy  circuits 
Direct  toggle-to-contact  mechanism 
guarantees  switching  action 
First  totally  enclosed,  environment 
proof  toggle  switch 
1®  lever  throw  opens  circuit 
F*ositive  detent  action  prevents  switch 
teasing 

New  insulating  material  gives  3  times 
greater  arc  tracking  resistance 
Greater  terminal  clearance  for  easier 
wiring 

Improved  bushing  seal  is  molded  in 
place 


Cutler-Hamm«r  tlngla,  dou- 
bla,  and  four  polo  Poaitiva 
Action  Switches  wiil  be  avail¬ 
able  In  unlimited  circuit  ar- 
ranoementt . . .  single  throw, 
double  throw,  momentaries, 
etc.  For  detailed  information, 
write  tor  Pub.  EA-IM-W220, 
CUTLER-HAMMER  Inc., 
Milwaukee  1,  Wisconsin. 


CUTUEF=l'MAIS/IN/IER 

Cvtier-Hommef  Inc.,  MilwoiAee,  Wiv.  OrniMP  Airb*fn«  lnstr«m«nts  loborotGry.  Fwphm  Cvtltr-HoiwfiiRr  IwttrnotiGnci),  C.  A. 

Canadian  CuHef  Hamrief.  Lid  Cutlef  Hammer  Meiicana.  S.  A  InletccnhnentaJ  Electron-*:-  Corporate'".  Inc. 


Tiny  Amplifier 
for  airborne  use 

Endkvco  Corp..  161  E.  California 
St.,  Pasadena,  Calif.,  offers  a  sub¬ 
miniature  a-c  instrument  amplifier, 
model  2618,  to  satisfy  latest  re¬ 
quirements  of  missile  telemetry 
and  general  airborne  use.  Designed 
for  application  with  Endesco  piezo¬ 
electric  accelerometers,  the  new 
amplifier  provides  variable  gain.  6 
to  20.  It  is  completely  scaled  and 
will  operate  continuouslv  in  ambi¬ 
ents  of  250  F  under  normal  flight 
vibration  and  shock,  h  ully  compen¬ 
sating  feedback  reduces  harmonic 
distortion  and  nonlinc’arity  to  less 
than  1  percent  with  a  gain  stability 
of  ±  1  percent.  ITic  amplifier  with¬ 
stands  vibration  and  shock  to  100 
g’s  without  shockmount.  Circle 
330  on  Reader  Sersice  Card. 


i  accitvtikflrs 


Miniature  Rectifier 
single  phase 

Intkrnational  Rkctifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  A  new  single  phase  bridge 
rectifier  with  a  maximum  input 
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equipment! 


HEATHKITS 
GIVE  YOU 
TWICE  AS  MUCH 

equipment  for 
every  dollar 
invested 


The  famous  model  V*7A  Vacuum- 
Tube-Voltmeter  is  a  perfect 
example  of  the  high-quality 
instruments  available  from  Heath 
at  Yt  the  price  you  would  expect 
to  pay  I  Complete^  $2  A*® 


\oltagc  of  260  V  rms  is  designed  fur 
connection  directly  to  a  230  v  line 
.  .  .  thus  eliminating  the  need  of 
using  the  step-down  transformer 
usually  employed  with  130  v  rms 
rectifien.  Unit  is  rated  to  supply 
100  ma  output  into  a  resistive  load, 
with  a  d-c  output  voltage  of  ap¬ 
proximately  180  V  into  a  resistive 
or  inductive  load.  Type  61-4037 
rectiher  has  an  overall  volume  of 
only  1.31  cu  in.  Circle  331  on 
Reader  Service  Card. 


Power  Packs 
miniaturized 

ER.\  Pacific,  Inc.,  1760  Stan¬ 
ford  St.,  Santa  Monica,  Calif.  New 
developments  in  advanced  tran¬ 
sistor  circuitry  have  made  possible 
high-voltage,  regulated  semicon¬ 
ductor  jxiwer  packs  which  are  free 
from  limitations  of  prev  iously  avail¬ 
able  tv-pcs.  'ITic  Ilypac  line  provide 
output  voltages  in  the  range  of 
1,000-10,000  V  d-c  with  current  rat¬ 
ings  in  the  milliampere  range. 
Units  are  intended  for  all  types  of 
applications,  including  c-r  indica- 
ton,  klystrons,  twt's,  microwave 
equipment  powering.  Geiger,  scin¬ 
tillation  counters,  and  dielectric 
testing.  Circle  332  on  Reader  Serv¬ 
ice  Card. 


Get  the  most  out  of  your  test  equipment  budget  by  utilizing  hEATHKIT 
instruments  in  your  laboratory  or  on  your  production  line.  Get  high 
quality  equipment,  without  paying  the  usual  premium  price,  by  dealing 
directly  with  the  manufacturer,  and  by  letting  engineers  or  technicians 
assemble  Heathkits  between  rush  periods.  Comprehensive  Instructions 
insure  minimum  construction  time.  You’ll  get  more  equipment  for  the 
same  investment,  and  be  able  to  fill  your  needs  by  choosing  from  the 
more  than  100  different  electronic  kits  by  Heath.  These  are  the  most 
popular  "do-it-yourself"  kits  in  .the  world,  so  why  not  investigate  their 
possibilities  in  your  particular  area  of  activity!  Write  for  the  free 
Heathkit  catalog  nowl 


FREE  catalog 

Mall  coupon  bolow  for 
your  copy— Nowl 


Contains  datailod  doscriptlons 
of  Heathkit  models  available, 
Including  VTVM's,  scopes, 
generators,  testers,  bridges, 
power  supplies,  etc. 


D-C  Amplifier 
wide-band  unit 

CoMPUTFR  Encinkf,rinc  Associ- 
ATF.S.  Inc.,  330  North  Ilaktcad, 
Pasadena,  Calif.,  announces  a  new 
high-oirrcnt,  high-voltage,  wide¬ 
band  d-c  amplifier.  It  is  designed 
for  applications  requiring  a  diff¬ 
erential.  isolated  or  grounded  ampli¬ 
fier  and  is  available  in  six  amplifier 
models  or  as  single  packaged  units. 
It  is  engineered  for  u.vc  in  any 
system  requiring  amplification  of 


Also  doscribot  HoathUt  ham 
goar  and  hi-fi  squipmant  in 
Mt  form,  too  intorssting  and 
.profitable  "do-it-yoursetf" 
proiectsi 
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NOT 


Proven  reliability:  for  years, 

Bristol’s  external  coil  syncrovert^R" 
choppers  have  exhibited  their  , 
extremely  low  noise  and  long  life  , 
characteristics  in  the  most  stringent 
of  applications. 

For  complete  specifications,  write 
The  Bristol  Company,  150  Bristol  l^oa^, 
Waterbury  20.  Connecticut. 

! 

BRISTOL 

FINE  PRECISION  INSTRUMENTS  FOR  OVER  68  YMRS 

I 


signals  from  d-c  to  50  Icc.  Bul¬ 
letin  A1  132.1  describes  it  in  detail. 
Circle  333  on  Reader  Service  Card. 


Digital  Voltmeter 
a-c/d-c 

Ki.ectro  Insi  rumen  rs,  Inc.,  3540 
Aero  Court,  San  Diego  11,  Calif. 
The  IWA-410  a-c/d-c  digital  volt¬ 
meter  features  totally  transistorized 
circuits  and  internal  and  external 
modular  construction.  Measure¬ 
ments  are  automatically  made  to 
four  digits  and  displayed  on  an 
edge-lighted  readout.  .\-C  polarity 
symbols  and  ranging  arc  automatic. 
A-C  accuracy  is  0.1  percent  or  two 
digits.  D-C  accuracy  is  better  than 
±1  digit.  Range  is  6.0001  to  999.9 
V.  Average  readout  time  is  only 
three  seconds.  Circle  334  on 
Reader  Service  Card. 


Cooling  Blowers 

large  flow  range 

The  Torrincton  Mfg.  Co.,  Torr- 
ington.  Conn.,  announces  high-effi¬ 
ciency,  low-pressure  centrifugal 
blowers  in  a  complete  series  from 
2-in.  to  9-in.  diameters.  They  are 
designed  specifically  for  cooling 
electronic  equipment  in  aircraft, 
missiles,  radio  and  computer  serv¬ 
ice.  Range  of  air  delivery  is  from 
20  to  2,000  cfm,  depending  upon 
the  impeller  size  and  motor  speed. 
Input  power  is  provided  by  either 
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'  lANOI-fUU  SCAll 

0»  / 

iO  Ja  ^ 


300  mes 

ooemosamim 

THAN  CONVENTIONAL  RF  VOLTMETERS 


from  50  KC  to  600  MC 


a-c,  d-c  or  400-cycle  aircraft  motors. 
Total  weight  of  the  unit  is  less  than 
2  lb.  Circle  335  on  Reader  Service 
Card. 
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MODEL  91-CA 

300  microvolts  to  3  volts 

Price:  $495 


MODEL  91 -C 

1000  microvolts  to  3  volts 

Price:  $395 


Data-Control  Systems,  Inc., 
Danbury,  Conn.  A  new  reference 
oscillator-mixer,  model  GRO-2. 
combines  four  functions,  'lire  unit, 
for  use  in  tape  speed  compensation 
in  f-m  data  ss-stems,  (1)  generates 
a  reference  frequency  for  addition 
to  an  f-m/f-m  telemetering  multi¬ 
plex,  (2)  mixes  the  reference  fre- 


AiSO  AAANUFACTUKeHS  Of  THE  FOUOWING  INSTEUMENT5: 


DC  Mlllivoltmtter 


Captcitanc*  Bridca 


RF  Distortion  Mater 


UHF  Grid  Dip  Meter 


Boonton  ELECTRONICS  Corp. 

Morris  Plains,  N.  J.  •  Phone:  JEfferson  9-4210 
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intermediate  power 

Texas  Instruments  Inc.,  P.  O. 
Box  312,  Dallas.  Texas.  Four  new 
iipn  intermediate  power  silicon 
transistors,  made  by  the  gaseous 
diffusion  process,  feature  40  w  dis¬ 
sipation  at  25  C,  500  ma  maximum 
colleetor  current  and  a  low  1  5  ohms 
maximum  saturation  resistance. 
I'or  maximum  design  ease,  beta 
spreads  of  1 2-  to  -36  or  30-to-90  are 
a\ailabie  in  either  the  120-v 
2M048  and  2N1050  or  the  80-v 
2NI047  and  2N1049.  Internal  de¬ 
sign  permits  mounting  the  semi- 
eonductor  wafer  directly  to  the 
stud,  providing  excellent  heat  trans¬ 
fer  characteristics.  Circle  336  on 
Reader  Service  Card. 


Oscillator-Mixer 


four  functions 


Silicon  Transistors 


RF  VOLTMETER 


MODEL  VI-CA 


1 


f 


qucncy  and  the  nuutiplex,  (’)  dc- 
cinphasi/.cs  tlic  nuiltiplcx  spectrum 
for  recording  and  (4)  matches  ref¬ 
erence  and  signal  amplitudes.  The 
oscillator-mixer  inarrporates  a  plug¬ 
in  frequencs’  unit  which  adapts  the 
unit  to  any  desired  reference  fre¬ 
quency  up  to  100  kc  or  to  tape 
speed.  Circle  337  on  Reader  Serv- 
1  •  ice  Card. 


Wherever  the  barriers  to  scien-  ' 

tific  progress  are  being  broken  . . . 
wherever  man  is  carving  the  new 
dimensions  of  the  future  . . .  there 
you’ll  find  the  Westinghouse  seal. 

In  Baltimore,  where  Westinghouse 
is  making  electronics  history,  the 
famous  W  is  your  symbol  of  en¬ 
gineering  opportimity.  Forward- 
looking  engineers  are  finding  the 
careers  of  tomorrow  at  Westing- 
house- Baltimore  today .  Won’t  you 
join  them? 

A  PARTIAL  LIST  OF  CURRENT  OPENINGS 

Digital- Analogue  Computer  Design,  Tran¬ 
sistor  Circuitry,  UHF  Communications,  In¬ 
sulation,  Electronics  Circuitry,  Intermediate  - 
Frequency  Amplifiers,  Microwave  Compo¬ 
nents,  Network  Synthesis,  Engineering 
Writing. 


A-F  Standard 
weighs  only  1 1  oz. 

Rkkvks-IIokkman  Division  of  Ds- 
namics  Corp.  of  .\mcrica.  Carlisle, 
Pa.  Stability  at  high  shock  and 
\  ihration  is  a  feature  of  the  TCO 
300-OC  audio-frtxpiencs-  standard. 
This  transistorized  crystal  oscillator 
with  o\cn  control  can  withstand 
shock  up  to  100  g’s  or  vibration 
from  0  to  2,000  cps  at  10  g’s.  I'.'c- 
quency  range  is  400  to  2,000  cps. 
Frequency  stability  is  ±  0.002  per¬ 
cent  over  a  temperature  range  from 
— Ss  to  4-85  C.  Output  is  of  the 
squarc-wa\e  hpc.  The  unit  will 
meet  applicable  portions  of  MII.- 
E-3272A.  Circle  338  on  Reader 
Service  Card. 


InsUmt  Ktset,  Vthage  ComptHsated 
TNERIULTIME  DELAY  REUYS 

"IR’DiHf 'SYR'' Series 
for  mUilwy  oppEtoHons 

•  Vibration  rosittant  —  withstand  5-500  cps 

•  Ambiont  tomporaturo  — 65*C.  to  -(-125*C. 

•  Tim#  dolayt  —  up  to  180  soconds 

•  Small  sizo  —  miniaturo 

The  "IR"  and  "SIR"  relays  are  part  of  the 
Curtiss-Wright  Thermal  Time  Delay  Relay  line 
which  includes: 

H-Sorios 

—  vibration  resistant,  for  missiles,  aircraft 

S-Snappor 

—  double-throw,  uiap-action  contacts 

MR  and  CR 

—  double-throw,  fast  reset,  no  chatter 

K,  O  and  W 

—  economical,  low-cost,  stocked 
For  our  new  catalog,  write  or  phone  Electronics 
Division,  Components  Dept.,  Carlstadt,  New 
Jersey,  GEneva  8-4000. 

KLKCTRONICS  DIVISION 

CmmSS-WRIGHTn 


CORPORATION 


CARLSTADT,  N.J. 
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FOR  3mjuis 
RISE  TIME 

WITH  STANDARD 
OSCILLOSCOPES 


SKL's  320  me  bandwidth  Model  206  distributed  amplifier  serves  to  achieve 
3  m^  s  rise  time  performance  with  various  oscilloscope  models  now  in  com¬ 
mon  use. 

Employing  the  Model  206  as  the  vertical  amplifier  of  the  scope,  the  applica¬ 
tion  is  accomplished  by  conneaion  of  a  Series  200-28  Adapter  directly  to  the 
CRT  deflection  plates  and  insertion  into  the  circuit  of  the  Model  200-32  Signal 
Control  Panel.  The  amplifier  and  panel  are  packaged  in  a  convenient,  compact 
rack  arrangement. 

Quickly  and  easily  made,  the  modification  provides  an  economical  solution 
to  the  widely  increasing  requirement  for  very  fast  rise  time  displays.  When  the 
application  is  not  in  use,  a  cut-out  switch  on  the 
adapter  unit  permits  reversion  to  normal  operation, 
so  that  all  the  other  funaions  of  the  general  pur¬ 
pose  oscilloscope  are  retained. 

For  full  information,  write  to: 


a  GIVES  HIGH  SREEO 
SCORE  RERFORMANCE 
AT  MODERATE  COST 


a  QUICK,  SIMRLE 
ATTACHMENT 

•  SWITCH  CONTROL 
FOR  MODIFIED  OR 
NORMAL  ORERATION 


\  SPENCER. KENNEDY 

SKLV  aboratories,  inc. 

/  1  3  2  0  SOLDIERS  FIELD  ROAD 
/  ROSTON  35,  MASS. 
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%  smt 

ORBIATING 


%  RATED  LIFE 


If  you  want 
reliable  transformers 

. .  V  overlook  this  old  solution 

Right  now,  you  demand  more  from 
transformers  than  ever  before.  You 
must  have  high  reliability,  even  at 
extreme  altitudes,  and  you  need 
smaller  lighter  units. 

Used,  and  proved,  for  decades,  oil- 
encased  transformers  should  not  be 
forgotten  in  a  search  for  new 
methods. 

Everyone  knows  the  advantages: 
effective  convection  of  heat,  excel¬ 
lent  insulating  properties,  complete 
insurance  against  hidden  leaks.  Oil- 
sealed  types  (with  a  nitrogen  bub¬ 
ble)  are  good,  light,  high-altitude 
transformers.  Gas-free  oi\‘filled 
types  (with  a  bellows  to  allow  for 
heat  expansion)  withstand  very  high 
voltage  stresses.  Except  in  the  small¬ 
est  sizes,  they  save  space,  too. 

You  can  place  several  high  voltage 
units  close  together  in  a  single  oil- 
filled  case,  and  save  case  weighc 
Those  connections  moved  inside  the 
case  no  longer  need  large  insulators. 
Even  the  units  themselves  can  be 
smaller.  This  all  adds  up— particu¬ 
larly  in  high  altitude  service — to 
interesting  savings  in  space  and 
weight. 

We  make  all  sorts  of  transformers 
and  special  assemblies  for  the  com¬ 
munication  industry:  encapsulated, 
cast  in  epoxy  or  foam,  and  just  potted 
in  pitch.  But  oil  transformers  still 
have  an  important  place. 

Whatever  type  you  need,  weTl  be 
glad  to  hear  from  you.  Our  facilities 
in  design,  production,  and  quality 
control  are  at  your  service.  Our 
experience,  too. 

O -A.  Li  E  ID  O  TST I -A. 

I  tUCTZOHICS  AND  HAHSFORMH  COSrOSATION  | 

Dept.  E-11,  Caledonia,  N.Y. 

In  Canada:  Hackbusdi  Bectronics,  Ltd. 

23  frimro***  Av#.,  Toronto  4,  Ontario 
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Grade  4,  Class  S  speciBcations,  the 
new  transfonners  ha\e  a  maximum 
operating  altitude  of  70,000  ft. 
'I’hey  were  designed  for  equipment 
using  transistors  or  a  combination 
of  transistors  and  vacuum  tubes,  iii- 
corporating  all  primaries  1 1 5  v,  380 
to  1,200  cps.  The  transformers  arc 
ideal  for  aircraft  communication 
and  navigation  equipment.  Circle 
339  Reader  Service  Card. 


new 


low-reflection 
waveguide 
window  seals 


Push  Button  Switch 
normally  closed 

Crayiiii.i.,  Inc.,  561  Hillgrovc 
Ave.,  La  Grange.  111.,  announces  a 
new  normally  closed  spst  submini- 
ature  push  button  switch.  CKcrall 
length,  including  solder  tspe  ter¬ 
minals,  is  0.97  in.;  maximum  diam¬ 
eter,  0.37  in.  'Ilie  No.  30-2  switch 
is  conscrsatively  rated  at  100  ma 
with  a  life  expectancy  of  o\er 
1,000,000  operations,  and  features 
fine  silver  amtacts.  Button  caps  in 
10  different  colors  are -available  as 
an  accessory.  Circle  340  on  Reader 
Service  Card. 


These  rugged  hermetic  seals  pass  microwave  energy  with  minimum 
reflection  loss.  Soldered  directly  to  the  waveguide  flange,  they  seal  out 
moisture,  dust,  oil,  and  salt  spray  — or  maintain  constant  pressure  or 
constant  dielectric  inside. 


Thermally  stable.  D-B  seals  will  not  fracture  in  desert  or  arctic  climates 
. . .  will  withstand  degassing  by  baking.  Units  are  vacuum-tight . . .  shock 
and  vibration  proof.  Seven  standard  sizes  cover  the  entire  microwave  and 
ultra-microwave  range. 


Write  for  complete  data. 


specifications 


Type  Windows:  Metal-glass-mica,  optically  clear. 

Size  Range:  7  standard  sizes  cover  from  8.2  to  90  KMc. 
Temperature  range:  — 55*C  to  -i-100*C. 

VSWR:  Averages  1.19  over  entire  range. 

Pressure  Differential:  30  psi. 


R-F  Voltmeter 
switch  controlled 

Sensitivk  Research  Instritment 
Core.,  310  Main  St.,  New  Ro¬ 
chelle  N.  Y.  Model  RIV  radio- 
frequency-  voltmeter  is  a  true  rms 
responding,  direct-reading  unit  for 
the  precision  checking  and  cali¬ 
bration  of  oscillators,  signal  gener¬ 
ators,  electronic  voltmeters  and 


PtMORNAYl 


BONARDI 


DEMORNAY-BONARDI  •  780  SOUTH  ARROYO  PARKWAY  •  PASADENA,  CALIFORNIA 
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RETMA  5643 


IMPROVED  TYPE  TD-17 


AVIATION  CORPORATION 


FROM  BENDIX  RED  BANK- 
SUBMINIATURE  XENON  TETRODE  THYRATRON 


similar  apparatus  or  as  an  a-c/d-c 
transfer  standard.  Accuracy  is  0.5 
percent  of  full  scale.  Circle  541  on 
Reader  Service  Card. 


Tantalum  Capacitors 
sintered-anode 

Sprague  Electric  Co.,  55  Mar¬ 
shall  St.,  North  Adams,  Mass.,  has 
announced  improved  tubular-case 
sintered-anode  tantalum  capacitors. 
Type  109D  design  not  only  has 
better  performance  characteristics 
with  regard  to  low  temperature, 
impedance  at  higher  frequencies, 
and  life  test  duration,  but  also  can 
be  furnished  with  insulating  sleeves 
resulting  in  appreciable  space  sav¬ 
ing  in  many  designs.  It  docs  not 
require  the  cutting  of  chassis  slots 
to  accomnuxlatc  the  shoulder  in 
order  to  minimize  the  effective  vol¬ 
ume  the  capacitor  occupies.  Tech¬ 
nical  data  are  contained  in  bulle¬ 
tin  5700B  available  on  letterhead 
request. 


MICHANICAL  DATA 

Bom  ....  Button:  Subminiotur*  B-pin  k>ng  or  Aort  loads 

Envolopo .  T-3  (8-1) 

Bulb  longib  (Max.) .  1.37S  in. 

Dio  motor  (Max.) .  0.400  in. 

Mounting  Position .  Any 

Aititudo  Rating  (Max.) .  60,000  ft. 

Bulb  Tomporoturo  (Max.) .  125°C 

Ambiont  Tomporoturo  (MinJ .  — 55°C 

Cotbodo .  Cootod  Unipotontiol 

ilictrical  ratings 

. .  6.3  Volts 

0.1 5  Ampores 
. .  500  Volts 

500  Volts 

—  200  Volts 

—  100  Volh 

...  16  mAdc 

...  100  mA 

..  -)-25Vd« 

-100  Vdc 
_  lOsoc. 


Hootor  Voltago . 

Hootor  Curront . 

Pock  Plato  kivorso  Voltago . 

Pook  Forward  Plato  Voltago . 

Moxim^  Nogotivo  Grid  1  Voltago. 
Maximum  Nogotivo  Grid  2  Voltago. 
Maximum  Avorogo  Cotbodo  Curront 
Moximum  Pook  Cotbodo  Curront .  . . 
Hootor- Cotbodo  Voltago:  Maximum. 


Cotbodo  Warm-up  Timo 


APPLICATIONS:  Counters,  gritl  control  rectifiers,  gvro  erection  systems, 
missile  systems,  automatic  nieht  control  systems,  anti  other  control  circuits 
requiring  utmost  degree  of  reliability. 

ADVANTAGES:  Freedom  from  early  failure  .  .  .  long  service  life  .  .  .  uniform 
operating  characteristics . . .  ability  to  withstand  severe  shock  and  vibration. 

FEATURES:  Advanced  mechanical  and  electrical  design  plus  100%  micro¬ 
scopic  inspection  during  manufacture  .  .  .  special  heater-cathode  construc¬ 
tion  minimizes  shorts  .  .  .  24-hour  run-in  tests  under  typical  overload 
conditions. 

The  TD-17  is  but  one  of  many  electron  tubes  designed  and  built  by  Bendix 
Red  Bank  for  special-purpose  applications.  For  full  information  on  the 
TD-17,  or  on  other  tubes  for  other  uses,  write  red  bank  division,  bendix 

AVIATION  CORPORATION,  EATONTOWN,  NEW  JERSEY. 


Test  Oven 

high-stability  unit 

Airtronics,  Inc.,  Bethesda,  Md. 
A  new  variable  temperature  oven 
can  be  used  to  test  and  process 
high-stability  quartz  crystal  units; 
to  calibrate  thermometers,  bolo- 


West  Coost  OfAcei  117  E.  Provideficia  Ave.«  itirbonk,  CoHf. 

CoBMdiofi  Distributor:  Computing  Devices  of  Conodo,  UdL,  P.  O.  lox  508»  Ottowo  4,  Ontario 
Emport  Solos  ond  Sorvicoi  bendix  Intemotional  Division,  205  L  42nd  St.,  Now  York  17,  N.  Y. 


Division 
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HICKORY  BRAND 


ELECTRONIC  WIRES 
and  CABLES 


.  QUALITY  ENGINEERED 
.  PRECISION  manufactured 
.  PLASTIC  INSULATED 


MW  HOOKUP  WIRE 


Use  for  electronic  devices,  aircraft 
instruments,  radio  and  radar  trans¬ 
mitters,  receivers,  lighting  and  power 
rectifiers.  Thirty  color  combinations. 
Features  high  dielectric  strength,  re¬ 
sistance  to  acids,  alkalies,  oil,  flame 
and  moisture.  Fungus-proof.  Tem¬ 
perature  rating  minus  40*  to  80*  C. 


NO.  1329 

(MW-C-20-(f)-U) 


(MW-C-18-(16)-Ur 


INTERCOMMUNICATING 

and 

SOUND  SYSTEM  CABLES 

Shielded  and  unshielded  cables  avail¬ 
able,  also  composite  types.  Designed 
for  long  serx'ice  life,  excellent  me¬ 
chanical  and  electrical  characteristics. 
Use  for  balanced  intercom  systems, 
annunciators,  telephones,  control  cir¬ 
cuit  cable,  electronic  computer  cable, 
multiple  speaker  and  signal  systems. 


COAXIAL  CABLES 

Maximum  operating  efficiency  in  appli¬ 
cations  requiring  high,  ver>'  high  and 
ultra-high  frequencies. 


RC-SI/U 


R6-99A/U 


RG-17A/U 


NO.  MAR 


HOOKUP  ond  LEAD  WIRES 

Use  for  high  voltage  leads  to  cathode 
ray  tubes.  Features  high  dielectric 
strength,  corona  resbtance  and  minimum 

surface  leakage. 


NO.  8739 


NO.  M«9 


Write  lor  complete  information  on 
the  full  line  of  HICKORY  BRAND 
Electronic  Wires  and  Cables 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hickory,  Nertk  Carolina 


meters,  and  thermocouples;  and  to 
test  small  electronic  components. 
The  oxen  controller  is  all  electronic, 
employing  transistors  and  hermet¬ 
ically  scaled  components.  Tempera¬ 
ture  range  of  the  standard  oven  is 
30  C  to  300  C.  Stability  is  4-0.005 
C  and  calibration  drift  docs  not 
exceed  4-0.003  C  per  day.  Circle 
342  on  Reader  Service  Card. 

Shift  Register 

I  two-core-per-bit 

Airtronics,  Inc.,  5522  Dorsev 
Lane.  Bethesda.  Md.  TheDKlOl-t 
is  a  tv\o-core-per-bit  shift  register 
designed  for  use  with  a  transistor 
!  driver.  It  features  a  nominal  dnve 
I  cunent  which  has  been  raised  from 
100  ma  to  300  ma  to  match  trans¬ 
istor  capabilities.  The  resulting  3 
to  1  reduction  in  reactive  voltage 
deseloped  across  the  drive  winding 
i  permits  three  times  as  many  units 
j  to  be  driven  in  a  series  string. 
Circle  343  on  Reader  Service  Card. 


Battery  Holders  • 
three  new  models 

Cambridge  Thermionic  Corp., 
445  Concord  Ave.,  Cambridge  38, 
Mass.,  has  available  three  new  clips 
designed  to  grip  batteries  under 
the  most  severe  conditions  of 
shock  and  vibration.  I’hey  mount 
directly  to  the  chassis  or  printed 
circuit  board.  A  spring  loaded  end 
accommodates  the  production  tol¬ 
erances  of  the  mercuiy  cell  and 
allows  insertion  of  the  cell  in  tight 
spots  no  longer  than  the  holder 
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PRECISION 

DEFLECTION 


WITH 


MODEL  02  HEAVY-DUTY 
2-DIMENSIONAL 

•  575  pounds  rigid,  sturdy,  precise 

•  Vertical  ad)us!ment  of  copy  fable  auto 
Y  mafic  with  Pantograph - 

•  Unobstructed  on  three  sides  to  take  large  vwirk 
•  Micrometer  adjustment  for  depth  of  cut 
Ball-bearing  construction  throughout  super 
precision  ball  bearing  spindle 
•  Spindle  speeds  up  to  26,000  rpm  for  engrav- 
mg  or  machining  modern  materials 

•  Ratios  2  to  1  to  infinity  master  copy 

area  x 

•  Vertical  range  over  10' 


COMPONENTS  DP^TSION 


CANADA  LIMITED 


301  Winder  St.,  Halifax,  N.  S. 

S230  Mayr&nd  Si.,  Montreal,  Quc. 

64dA  Yonge  St..  Toronto.  Ont. 

Corporation  House,  160  Lavricr  West.  Ottawa,  Ont. 


DIGITAL  VOLT-OHMMETERS 

combine  readability  with  reliability  and  accuracy 


Sip  T«1m  ^ 

Tw*.Aato  n>a4  Taha 

Componant  Development 
Engineering  at  its  BESTl 

•  AOVAMCQ)  ELECTRICAL  DGBIOM 

•  PRECI810H  MECHANICAL  DEBION 

•  ACCtXRATE  PROTUenON  METHODS 

C  'S'om  Built  to  tho  moot 
Cjcaz-tin^  Spocificationo 
by  Coaoor  Engrinaoco 

la  Moaatai  Cavaa  lar  OptUnam  Oeeiaatry 
la  r«RX^  Ca»«a  ter  Spaa4  aa4  Beast tirity 

*  la  9rr  Carea  lar  yertarttsa  al  HwpRasi 


For  your  laboratory,  incoming  inspection,  or  in-line 
test  positions— or  wherever  aeeurate  and  reliable 
measurements  must  be  made  quickly —  you  need  a 
HYCON  Digital  Volt-Ohmmeter. 

READABLE  digits,  in  line,  with  illuminated  decimal 
point  and  polarity  indicator  for  fast  (2  second  aver¬ 
age)  readout  without  interpolation  error. 

RUGGED  AND  RELIABLE  with  no  delicate  components 
—  designed  for  continuous  operation,  and  to  withstand 
ahock  and  vibration  without  loss  of  accuracy. 
Completo  Data  in  Bullatln  645 

Mod.1  (4tAR  0.1%  aceurala,  DC  and  Ohm. .  0878.00 

Model  (ISAR  0.S%  accurate,  DC  and  Ohm. . S^OS.OO 

Both  InatmmcnU  arc  1%  necumte  on  AC  from  It  to  loot  volte: 
Vfc  nccvmte  below  lo  volte. 


}  OieiUL  INSTRUMINTS  IN  1 
The  HYCON  rctdi  DC  volts  in  4 
Otcimal  ranges  from  001  V  to  999 
V...AC  volts  in  3  decimal  ranges 
from  1  0  V  to  999  V  RMS .. .  resist¬ 
ance  in  5  decimal  ranges  from  1 
ohm  to  9  99  megohms. 

High  Impedance  (vacuum  tube)  in¬ 
put.  Sue  V.  I  19*.  11'  deep. 
Complete  aith  probes. 


Order  /ram  yonr  HYCON 

repreaenlalive,  ar  fr»m. 
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Pantograph  Engravers 

ELIMINATE  DELAYS! 

Keep  the  work 

in  your  own  plant  yL  ^ 


CimnpMt  cnc*r«uUti-3n  in  tpomy  (etycMt)  or 
«i&ODne  roifw  m  staniArd  for  aU  Comor  deHecuoa 
yolMB.  m6  la  done  xrirh  Bpccial  roooUliiif  tools 
BMnhngEtcuratetll^mY^itcithcyoteajDa.  When 
flip  riofs  are  tiiirrt.  totid  tilver  naci  arc  mounted 
In  Bomppiltf  rmiiL  fimtbed  tkp  rii«  yoke 
m  pracirton  tymed  to  ceftr*?  bore,  and  can  include 


PORTABLE 
40POUND 
BENCH- 
MODEL  ' 
106 


dimensional  engraver, 

successfully  u$^  by  thou- 

sands,  features  5  positive,  ac- 

curate  pantograph  ratios.  Versatile 

ball  bearing  spindle  has  three  speeds  up  to 

14,000  rpm;  haght  of  pantograph  and  position 

of  cutter  are  continuously  adjustable;  one  copy 

carrier  (supplied )  accepts  all  standard  master  type  sizes. 

The  Model  106  has  proven  incomparable  for  speed 
and  accuracy  ...  yet  reasonably  priced.  . 

Cutter  grinders,  rotary  tables,  master  letters, 
compound  slides,  name  plates  and  all 
required  accessories.  For  complete 
information,  write  to 


itself.  Circle  344  on  Reader  Service 
Card. 


Time  Delay  Relay 
high  precision 

Turner  Industries,  Inc.,  2  Hard¬ 
ing  Ave.,  Endkott,  N.  Y.,  an¬ 
nounces  a  new  low  cost  adjustable 
reset  timer.  It  gives  repeat  accu¬ 
racy  of  0.1  percent  over  the  total 
range,  and  split-second  reset  time. 
ITic  timer  is  available  in  sexeral 
different  models  that  provide  tim¬ 
ing  intervals  for  adjustable  ranges 
from  nominal  0  to  8.2  hours.  Mod¬ 
els  are  available  for  25,  50  and  60 
cycles,  110  v  a-c.  Circle  345  on 
Reader  Service  Card. 


The  pioneer  in  transistorized  circuitry 
for  power  supply  applications  now  puts  you 
a  tremendous  step  ahead  in  the  design  of 
truly  reliable  missile  and  aircraft  systems. 
Universal’s  intensive  research  toward  total 
protection  against  the  hazards  encountered 
in  these  systems  results  in  a  notable 
achievement! 

Advanced  circuitry  now  provides  built-in 
protection  against  spikes  and  transients 
which  disturb  the  system  voltage.  Coupled 
with  the  well-known  reliability  of  the  Uni¬ 
versal  static  supplies  now  powering  much 
of  today's  operational  mobile  electronic 
equipment,  these  units  set  a  new  standard 
for  the  field.  They  retain  Universal’s  su¬ 
perior  protection  against  input  polarity 
reversal  and  against  short  circuits  while 
providing  you  with  unmatched  overvoltage 
control,  as  well.  Clearly,  Universal  has  the 
experience  to  supply  the  reliable  power 
needed  for  yr>ur  most  critical  applications. 

For  many  other  types  of  power  supplies, 
too,  Universal  provides  the  most  complete 
source  for  designers  who  want  the  highest 
in  performance  and  the  most  modern  in 
design.  Special  circuitry,  conservatively 
rated,  results  in  their  specifications  being 
met-and  surpassed!  You  can  look  with 
confidence,  to  Universal  for: 

•  DC  to  DC  •  AC  to  DC  •  DC  to  AC 

•  High  Veltoge  •  Lew  Vsltoge 

•  High  Fewer  •  Lew  Fewer 

Or  custom  units  to  meet  wide  temperature 
range  and  rugged  shock  specifications. 


'as  encountered  In  air-ground  systems  per  MIL  E  7894a 


D-C  Power  Supplies 
heavy  duty 

Universal  Electronics  Co.,  1720 
Twenty-Second  St.,  Santa  Monica, 
Calif.,  announces  a  line  of  unregu¬ 
lated  heavy  duty  d<  power  supplies 
designated  as  the  V  scries.  Model 
V40-15  has  a  continuously  variable 
output  voltage  of  0-40  v,  at  currents 
of  0-15  amperes.  A-C  input  is  115 
V,  1  phase,  60  cycles.  The  V  scries 
feature  semiconductor  rectifiers,  and 
have  been  developed  for  rugged 
service  in  transistor  development, 
production  testing,  instrument  cali¬ 
bration,  relay  operation  and  for 
general  lab  utility.  Circle  346  on 
Reader  Service  Card. 


Transitloriztd  Replacement 
for  Arc  34  invtrted 
to  show  mount-to-mount  compatibility 


NORMAL  OVERVOLTAGE  CURVE 
-28v  PC  System 


R-F  Filter 
low  loss 

Micropiiase  Corp.,  Box  1166, 
Greenwich,  Conn.,  has  developed 
a  band-pass/band-suppression  filter 
for  simultaneous  ATC  transmis¬ 
sions  on  adjacent  channels  in  the 
lower  kmc  range  from  a  single 
antenna.  Channels  arc  separated 


OVERVOLTAGE  with  UNIVERSAL 
POWER  SUPPLY  in  same  system 


TRANSISTOR,  RRODXJCTS  CORR 
Dtpt.  Ell  *17  Brooklyn  Ave.,  Westbury,  L.  I.,  N.  Y.  •  EDgewood  3-3304  •  Coble:  Univotoms 

IN  CANADA-CoRway  ElectraRic  ERterprises  Regd.,  1514  EgliHgtoR  Ave.,  TeroRta  10,  Or!.,  CaRada 
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<'“MONlSTCHAIU.lt-  T 
I'M  TtUIN  VA  SIGMA  MAKES 
.  PLAIN  LITTLE  HE  LAVS 


Operational  Amplifier 
transistorized 

Burr-Brown  Research  Core., 
Box  6444,  1  ucson,  Arizona.  By  se¬ 
lection  of  his  own  feedback  net¬ 
work,  the  user  can  obtain  a  wide 
variety  of  oscrall  performance  with 
the  new  model  1  ^0  series  ampliher. 
'I'hese  units  are  high  gain  d-c  differ¬ 
ential  amplifiers  having  two  inputs 
and  two  outputs.  Designed  as 
plug-in  units  measuring  1  by  2  by 
31  in.,  they  are  useful  in  both  a< 
and  d-c  applications.  Open  hxip 
gains  from  60  to  db  are  as-ail- 
able  with  phase  correction  to  in¬ 
sure  stable  operation  at  all  gain 
Icscl.  Circle  348  on  Reader  Serviee 
Card. 


better  than  30  db,  and  loss  in  the 
pass  frequencies  is  less  than  1  db. 
Circle  347  on  Reader  Service  Card. 


'’land  SAKCS 

-A  CHEAP  SiGMA  RELAY/' 


“I  (AV.WITHERSPOON,  HEREY  AMOOOrPOT: 
A  SIGMA  RELAY  FOR  SIX  BOB" 


HEY  AMBROSE  *  LETS  FLY  OVER  AND  SEE 
THE  NON  MILITARY  SIGMA  RELAY" 


“ANY  TRUTH  TO  THAT  RUMOR  ABOUT 
A  SIGMA  RELAY  FOR  US  POOR  FISH?" 


SIGMA 

SIGMA  INSTRUMENTS,  INC 
62  Pearl  Street,  So.  Braintree  85,  Mass. 


AN  APPILIATC  or  THC  PISMCN-PICNCR  CO.  (Slne«1RaS| 


ELECTRONICS  engineering  issue  —  November  7,  1958 


CIRCLE  210  READERS  SERVICE  CARO 


*....  JUH  HEAR  THE  ONE 

ABOUT  THE  SIGMA  RELAY 
FOR  A  BUCK.?"  J 


Rkmanco,  Inc.,  1630  Euclkl.  Santa 
Monica,  Calif.  The  RTS-100  is  a 
.  coHiplctc  radar  test  set,  capable  of 
simulating  fcirgcts  under  completely 
dynamic  conditions.  Simplified  pre¬ 
flight  testing  under  tactical  condi¬ 
tions  is  possible.  The  R'l’S-100 
consists  of  two  packages— the  MTG- 
lOOX  microwave  target  generator 
and  the  RP175  mosing  video  target 
simulator.  Continuous  adjustable 


Our  only  regret  about  these  conversations  is  the 
element  of  amazement,  disbelief  or  surprise 
'I  /  present  in  all  of  them.  Apparently,  we’ve 

been  so  busy  all  these  years  convincing  people 
we  could  build  complicated,  high  priced,  MIL  spec 
relays  in  small  quantities  that  nobody*  even  gives  us  a  competitive  come-hither 
when  they  want  a  good,  plain,  cheap  relay  deliverable  by  the  carload. 

Well,  there  are  Sigma  relays  for  short-haired  jobs,  and  the  IIF  is  an  example. 

The  ‘‘eleven”  has  been  completely  tooled  for  more  than  two  years  now,  so 
It’s  no  worry  to  the  Eng.  Dept.  Delivery  schedules  in  excess  of  5000  per  week 
are  being  met.  The  Sales  boys  like  it  because  it  sells  for  under  a  dollar 
(big  quantities,  of  course).  For  on-off  SPDT  switching  of  1  or  5  ampere  loads 
on  50  mw.  or  200  mw.  DC,  0.3  volt-ampere  AC,  with  a  mechanical  life  of 
too  million  operations,  it’s  hard  to  find  anything  as  compact,  cheap  and 
dependable  as  the  1  IF.  For  things  like  tape  recorders,  remote  control  units 
for  toys  and  TV  sets,  headlight  dimmers,  or  other  gadgets  requiring 

UL  approval,  the  "eleven"  is  a  natural.  Sample  quantity  prices 
are  $1.50  to  $2.45  each,  list.  Bulletin  on  request. 

“well,  hardly  anybody. 


Radar  Tester 


target  generator 


i. 


opportunity 

for 

advanced 


study 


at 

alamos 

scientific  laboratory 

tHC  UNIVItSiTT  or  CAllfO*NIA  * 

lOS  AlAMOS.  N(W  Mf  xrco 


Laboratory  eiiq>loyee8  may  meet  in  full  the  requlrementa 
for  the  master's  degree  In  the  phsrslcal  scieiioes,  ei^- 
neerlng,  and  mathematics  through  evening  classes  offered 
by  the  University  of  New  Mexico's  Los  Alamos  Graduate 
Center.  For  the  B.  S.  and  Ph.  D.  degrees,  some  campus 
residence  is  required,  but  credit  is  given  for  course  work 
taken  at  Los  Alamos. 


Ias  Alamos  Scientific  Laboratory  has  openings 
for  qualified  persons  in  virtually  all  the  scien¬ 
tific  aikd  engineering  fields  related  to  nuclear 
research.  For  employment  information  write  to: 


Personnel  Director 
Division  58-lS 
P.  O.  Box  1663 
Los  Alamos,  New  Mexico 


target  velocities  up  to  ?,000  fps, 
accelerations  up  to  30  g’s  and 
ranges  up  to  30  ini  are  asailablc  in 
the  standard  unit.  Circle  349  on 
Reader  Service  Card. 


Gage  Guard 
in  four  ranges  . 

Industrial  Enginkerinc  Corp., 
525  E.  Wixxlbinc.  Eouisvillc.  Ky., 
announces  a  new  device  offering 
positive  protection  for  such  instru¬ 
ments  as  incline  manometers,  draft 
gages,  electrical  pressure  switches, 
and  ultra-sensitixe  low-pressure 
transducers.  The  Cage  Card  )r.  is 
repeatable  and  will  reopen  after 
sealing  at  2  percent  Ik-1ow  the  cut¬ 
off  p>oint.  Adjastment  and  resetting 
of  cut-off  pressure  point  can  be 
made  at  any  time.  The  new  dcx  icc 
is  available  in  four  ranges,  covering 
the  span  of  —  15  psig  to  85 
psig.  Circle  350  on  Reader  Service 
Card. 


Thermistors 
useful  to  1,200  F 

Fenwal  Electronics,  Inc.,  Mcl- 
Icn  St.,  Framingham.  Mass.  Use  of 
thermistors  has  been  extended  to 
new  applications  by  the  develop¬ 
ment  of  beads  to  function  con¬ 
tinuously  at  1,200  F.  Previous 
tcmpieraturc  limit  of  thermistors 
was  600  F.  These  beads,  presently 
available  in  bare  form  with  attached 
leads  and  without  glass  coating, 
have  a  resistance  of  250,000  ohms 
at  25  C,  0.7  dissipation  constant, 
and  2  second  time  constant.  They 
are  completely  stable  within  their 
temperature  limits  and  can  be  used 
up  to  1,800  F  with  moderate  sta- 
bilitv.  Circle  351  on  Reader  Serv¬ 
ice  Card. 
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CaFfPORa  TION 


KURMAN 

RELAYS 


10‘  components 


Optimum  design  flexibility  for  sub- 
miniature  electronic  packaging  is  being 
obtained  with  the  new  USECO  1490 
series  of  Teflon-insulated  stand-off  ter¬ 
minals.  Overall  length:  .36  in.,  weight: 
.75  oz.  per  100.  Excellent  for  R.F. 
applications.  For  rugged  environmental 
applications  the  1480.  Hi-Alumina, 
Terminal  withstands  I.ODO^F.,  is  rela¬ 
tively  unaffected  by  nuclear  radiation. 

Sub-miniature  Teflon  and  Alumina 
ferd-lhrough  terminals  are  dimension- 
ally  and  electrically  compatible  with 


the  1490  and  1480  stand-off  terminals 
and  insure  stable  component  mounting 
and  compact  packaging. 

Catalog  H-S8  proclaims  millions  of 
electronic  hardware  components  in 
stock,  including  anodized  aluminum 
knobs  in  10  colors,  handles,  shaft  locks, 
stand-offs,  chassis  bushings,  plugs  and 
sockets,  and  accessory  instrumentation 
hardware.* Write  for  your  copy  to 
USECO  Sales  Department,  Litton 
Industries  Components  Division,  5873 
Rodeo  Road,  Los  Angeles  16,  Calif. 


to  serve 
better  .  . 


LEADING 

DISTRIBUTORS 

FROM 
COAST 
TO. COAST 


KURMAN 

RELAYS 


•  Immediot*  deliv¬ 
ery  from  stock 

e  Factory  prices 


ACTUAL  sue 


In  addition  to  the  largest  stock  of  terminals  in  the  world,  we  have  more  than  a 
million  other  items  of  electronic  hardware  available  now  for  immediate  delivery* 


Cornel*#* 

CofofoQ 


m  LITTON  INDUSTRIES 

Components  Division 

A  DIVISION  OF  LITTON  INDUSTRIES,  INC. 
standardized  ELECTRONIC  HARDWARE  •  PRECISION  PLATED  CIRCUITS 
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KURMAN  ^ 

ELECTRIC  CO. 

DIVISION  OF  NORBUTE  CORP. 
Quality  Utlayt  Sine*  192$ 

Ifl  N«w*l  StrMl  Rraaklyii  32, 

Experti  13S  llbMty  St.,  N.  V, 
Coble;  TtllRUSH 
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PIN  &  PEG  STAMPS 

ore  better  than 
ordinary  rul^r 
3  woys . 


Model  1340 

e  True  RMS  regardless  of 
waveform 

*  ^0.1%  (of  Reading) 

Accuracy 

e  Linear  DC  output 

•  SO  CPS  to  10,000  CPS 
fregsiency  response 

*0.5  second  time  response 

e  Low  output  impedance 

e  High  Input  impedance 

Now,  for  the  Arst  time,  laboratory  standard 
accuracy  rcadines  of  AC  voltaeca  (from  20 
millivolts  to  300  volts)  ara  achieved  without 
sluKeishneu,  excessive  loadtne,  and  non¬ 
linear  scales.  Model  1240  provides  a  precision 
DC  output  directly  proportional  to  t^  TRUE 
RMS  of  an  applM  AC  voltaee  reeardlesa  of 
the  waveform  of  the  input.  Linear  DC  out¬ 
put  has  low  impedance  .for  meter,  analoe 
recorder,  data  processiny  system.  Combined 
with  DC  dieital  voltmeter  operates  as  preci¬ 
sion  AC  digital  voltmeter. 

Prlo*  _  •  F.O.S. 

GI.IBO  Concord 


*  INaRAVID  Doop-Kut  is  Acid-Proof 

9f  INORAVID  Doop-Kuf  Stamping  gives 
Rozer-Shorp  impressions  every  lime 

Ri  INORAVID  Ooep-Kuf  has 

cvshron-lihe  resilience 

Engravgd  Dggp-Kut  stamp  faces  are 
adaptable  to  any  marking  device. 
They  can  be  used  to  stamp  on 
every  surface,  metal,  wood,  i 

fabric,  paper,  plastic,  etc.  < 


THE  KRENGEl 

INSPECTION  POCKET  STAMP 


I  KRENGEL  MANUFACTURING  CO..  INC  Tol  CO  7-5714 
■  227  Fu/ton  S( .  New  York  7,  N  Y. 

I  NAME . 

I  Please  check  the  following 
ftff  f NGfAVED  Dto  Kvt  I — 1 

ISompIs  4  Aice  Inl  I — i 

Plsese  hove  wlstmon  coll  r") 

I  lor  oppcsnnssnl  I _ | 


COMANY 


STEEET 


9$0  GALINDO  STREET  •  CONCORD,  CALIFORNIA 
REPRESENTATIVES  IN  PRINCIPAL  CITIES 


ZONE 


state 
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Capable  Transistor 
Transformer  design 
is  simple  as 


Literature  of 


MATERIALS 


Oxide  Remover.  MacDennid 
Inc.,  Waterbury,  Conn.  Technical 
data  sheet  No.  77  describes  Metex 
L'S,  an  acid  base  liquid  which  may 
be  used  to  clean  copper-clad  phe¬ 
nolic  base  printed  circuit  boards  or 
siher-platcd  circuits  after  chromic 
acid  strip.  Circle  370  on  Reader 
Service  Card. 


Capable  transistor  transformer  design  ^ 

is  simple  at  ADC.  Tlie  problems  are  no 
different  than  those  for  vacuvim  ^be  circuits.  And 
ADC  has  been  solving  these  design  problems  for  22  years. 

The  transformer  shown  below  at  right,  was  ADC  de¬ 
signed  as  an  exi)erimental  output  transformer  for  use  by 
Minneapolis  Honeywell  with  their  H200E  Power  Tetrode. 
This  transformer  is  capable  of  delivering  up  to  20  watts  with 
low  distortion  through  the  frequency  range  of  20  to  20,000 
cycles.  A  t3rpical  application  is  pictu^  bebw  in  the  claw  A 
amplifier  circuit. 


Plastic  Laminate.  Duralith 
Corp.,  1025  Race  St.,  Philadelphia 
7,  Pa.  Backlighted  dials  and  panels 
arc  described  in  bulletin  58-A. 
Other  applications  for  the  process 
of  laminating  clear  plastic  over 
printed  markings  for  protection  are 
also  desaibed,  including  applicable 
military  specifications.  Circle  371 
on  Reader  Scnice  Card. 


COMPONENTS 


Contact  Selection.  Stackpolc 
Carbon  Co.,  St.  Mars’s,  Pa.  Catalog 
1 2-A  is  a  54-pagc  manual  of  contact 
sck'ction  and  use  amtaining  a 
wealth  of  data  on  composition  a)n- 
tacts  produced  from  powders. 
Copies  arc  available  to  contact 
users  on  letterhead  request. 


voice 

COIL 


Toroids,  P’ilters.  Burnell  &  Co.. 
10  Pelham  Parkway,  Pelham,  N.  Y. 
The  importance  of  toroids,  filters 
and  related  networks  in  militars’, 
industrial  and  commercial  applica¬ 
tions  is  emphasized  in  catalog  No. 
10-4.  Circle  372  on  Reader  Service 
Card. 


The  tiny  transistor  trans¬ 
formers  such  as  those  v  ^ 
illustrated^  at  the  i^h  t  are  ^ 

quency.  While  these  may 

1^  new  to  transistor  circuits,  the  design  problems  and  solu¬ 
tions  are  identical  with  those  of  vacumn  tube  circuitry. 

Whether  you  are  interested  in  transformers  for  use  with 
transistors  or  vacuum  tubes,  it  will  be  to  your  advantage  to 
come  to  a  firm  with  the  design  experience  of  a  pioneer 
like  ADC. 


R-F  Induction  Heating.  Sylvania 
Electric  Products  Inc.,  1100  Main 
St.,  Buffalo  9,  N.  Y.,  has  available 
a  lx)oklct  describing  the  character¬ 
istics  and  functions  of  a  wide  va¬ 
riety  of  power  tube's  in  r-f  induction 
heaters.  Circle  373  on  Reader  Serv¬ 
ice  Card. 


ADC  CATALOG 


Frame  Grid  Tubes.  Amperex 
Electronic  Corp.,  230  Duffy  Ave., 
llicksville,  L.  I.,  N.  Y,  A  recent 
brochure  contains  a  description  of 
what  the  frame  grid  is,  how  it  is 
made,  specific  applications,  and  a 


AUDIO  DEVELOPMENT  COMPANY 

.2SM  13Hi  AVENUE  SOUTH  •  MINNEAPOUS  7,  MINNESOTA 
TEANSFORMERS  •  REACTORS  •  FILTERS  •  JACKS  t  PIRSS  •  JACK  PANELS 
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the  Week 

comprehensive  working  definition 
of  tube  life  and  reliability.  Circle  ' 
37H  on  Reader  Service  Card. 

Delay  Lines.  Digitronics  Corp., 
Albertson  .\ve.,  Albertson,  L.  I., 

N.  Y.  Catalog  DL-78  describes  re-  1 
suits  of  improsed  design  in  con¬ 
struction  of  Dvkor  lumped  constant 
and  continuously  sariablc  delay 
lines.  Circle  ^75  on  Reader  Serv¬ 
ice  Card. 

Cost  Cutting  Aids.  Alden  Sys¬ 
tems  Co.,  Alden  Research  Center, 
W'estboro,  Mass.,  has  published  a 
handbook  on  its  Work  Center 
System.  It  deals  with  a  wide  line 
of  standard  off-the-shelf,  unit, 
building  block  components.  Circle 
376  on  Reader  Service  Card. 

Klectronic  Lncapsiilation  Cups. 
Electronic  Production  &  Dcselop- 
ment,  Inc.,  138  Nesada  St.,  El 
Segundo,  Calif.  \  single-page  bul¬ 
letin  illustrates  and  lists  physical 
and  electrical  properties,  as  well  as 
the  many  prime  advantages  of  a 
line  of  encapsulation  cups  for  elec¬ 
tronic  components.  Circle  377  on 
Reader  Service  Card. 

Siilnniniature  Selenium  Diodes. 
International  Rectifier  Corp..  1S2I 
E.  Grand  Ave.,  El  Segundo,  Calif. 
Bulletin  SR- 163  aners  a  line  ot 
subminiature  selenium  diodes  de¬ 
veloped  specifically  for  application*- 
whcrc  ambient  temperature  is  high 
and  savings  in  space  and  weight  are 
prime  considerations.  Circle  378 
on  Reader  Service  Card. 


EQUIPMENT 

Tnie  RMS  VfVM.  Trio  I.ab 
oratories,  Inc.,  Seaford.  N.  Y.  Bul¬ 
letin  38-114  contains  an  illustrated 
description,  specifications  and  price 
of  the  model  120-1  0.23  percent 
true  nils  vtvm.  Circle  379  on 
Reader  Service  Card. 

CJo-No-Go  Gage.  Computer- 
Measurements  Corp.,  3328  Vine- 
land  Ave.,  N.  Hollywood,  Calif.  A 
four-page  bulletin  describes  a  new 
electronic  go-no-go  gage  designed 


Smallest  molded* 

MICA  CAPACITOR 


73%  Smaller^ 


Miemotd  Missiimite 


for  SS^’C  to  125'’C  operation 


Micamold’s  Missiimite  subminiature  molded  mica  capacitors  are  the 
Smallest  Molded  Mica  Capacitors  Ever  Produced.  ..73%  SMALLER ! 
Due  to  radically  new  engineering  design,  new  materials  and  assem¬ 
bly  methods.  Perfectly  Symmetrical  Missilmites  MEET  and  EX¬ 
CEED  MIL-C-6A  and  MIL-C-11272A,  Characteristics  “C,”  “D” 
and  “E."  These  subminiature  molded  mica  capacitors  will  withstand 
operating  temperatures  of  — 65*C  to  -|-125*C  (standard  range  is 
from  — 66*C  to  4-86*C),  and  weigh  only  34  gram. 


Reliable  and  stabile  Missilmites  permit  greater  design  flexibility 
to  the  engineer,  and  are  especially  desirable  in  critical  miniaturized 


assemblies.  Recommended  for  use  in  missiles, 
delay  lines,  pulse  networks,  computers,  transis¬ 
torized  assemblies... or  wherever  minimum  size 
and  weight,  with  stability,  are  required. 


Send  for  Bulletin  IHA  to: 


Q 

Gtntral  Instrument  Corporation 
alto  includes 
Automatic  Manufacturing 
r.  W.  Sickles  Division 
Radio  Receptor  Co.,  Inc. 
(subsidiary) 


MICAMOLD  ELECTRONICS  MANUFACTURING  CORP. 


(Subaidiary  of  General  Inetrument  Corp.) 

1087  FLUSHING  AVINUE,  8R00KLYN  37,  NEW  YORK  •  HYadmh  7-5400 
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When  Marconi  winged  out  the  original 
message  on  his  clumsy  wireless,  weight 
and  space  were  not  disturbing  factors  .  . . 
when  the  Wright  brothers  flew  their  first 
heavier  than  air  machine  at  Kitty  Hawk, 
weight  and  precision  were  vital  but  space 
was  not  critical.  Now  that  we  are  “reach¬ 
ing  for  the  stars”  these  elements  have 
become  a  designer’s  nightmare! 


I^esLoitiing  For  Title  Steirs 

the:  romance  oe  microdot 


A  few  short  years  ago  when  Micro¬ 
dot’s  development  engineers  started 
their  work  in  the  electronic  field 
the  smallest  coaxial  cable  was 
approximately  the  size  of  a  man’s 
thumb.  It  was  heavy  and  inflexible. 

Today  Microdot  produces  “Mini¬ 
noise”  Coaxial  Cable,  which  is 
smaller  in  circumference  than  an 
ordinary  kitchen  match.  It  is  light 
and  flexible,  and  the  self -gene rated 
noise,  due  to  vibration,  is  reduced 
to  a  level  of  less  than  1%.  This  cable 
has  recently  been  developed  for  use 
in  500*F.  environment. 

When  you  walk  into  the  machine 
shop  area  of  the  Microdot  factory, 
you  might  first  observe  a  battery  of 
automatic  Swiss  Screw  Machines 
making  micro-miniature  compo¬ 
nents  for  miniature  receptacles  and 
connectors.  The  stock  used  by  these 
machines  you  would  find  to  be  coin 
silver  wire.  The  length  of  the  part 
is  .240  inch  and  the  diameter,  .030. 
The  machine  has  generated  and 
produced  this  part  so  that  it  is  held 
to  a  plus  or  minus  tolerance  of 
.00025.  You  would  hold  this  tiny 
part  in  the  palm  of  your  hand  and 
then  learn  that  it  has  to  be  put  on 
a  precision  lathe,  individually,  to 
pr^uce  thereon  a  slot  .006  wide. 

In  aircraft,  missiles,  satellites, 
ground  to  air,  and  air  to  air  commu¬ 
nication  and  control  systems: 
weight,  space  and  precision  are 
ever  present  problems  of  the  design 
engineer.  The  increased  demand  for 
control,  and  the  more  refined  control 
required  results  in  greater  need  for 
more  electronic  equipment. 

The  cry  then  is  for  micro-miniature 
and  yet  highly  reliable  electronic 
equipment.  Light  weight  is  not 
enough.  Electronic  equipment  must 
be  small,  as  small  as  possible. 
What  is  called  for  is  micro¬ 
miniaturization. 

Microdot  has  pioneered  this  field 
and  now  produces  coaxial  connec¬ 
tors  and  cables  which  are  %  the  size, 
Vio  the  weight  of  what  was  formerly 
acceptable.  Individually  made  by 
adroit  mechanics  on  exacting 
machines,  to  the  highest  precision 
known. 


Upon  visiting  Microdot  you  would 
also  see  millions  of  precision  com¬ 
ponents  stored  in  an  area  10x10  feet 
squaie,  yet  which  has  a  value  of 
more  than  a  quarter  of  a  million 
dollars. 

In  the  fabrication  of  its  components. 
Microdot  employs  only  prime  mate¬ 
rials.  Coin  silver,  precision  precious 
metal  plating  for  contacts.  Teflon, 
irradiated  polyethylene  .  .  .  and  di¬ 
electric  materials  developed  in  our 
laboratory  are  u.sed  to  produce  the 
optimum  in  environmental,  electri¬ 
cal  and  mechanical  characteristics 
of  connectors. 

An  ordinary  coffee  cup  holds  seven 
thousand  parts,  each  of  which  has 
been  machined  to  precision  and 
individually  handled  in  the  secon¬ 
dary  operation.  These  components 
become  Microdot  connectors. 

But  of  course,  this  is  not  the  total 
story.  To  achieve  perfect  produc¬ 
tion  requires  accurate  inspection. 
First  of  the  stock,  then  of  the 
machined  component.  Next,  further 
minute  examination  after  the  sec¬ 
ondary  operation,  and  lastly  a  thor¬ 
ough  scrutinization  of  the  connector 
and  receptacle,  which  includes  envi¬ 
ronment,  vibration,  as  well  as  elec¬ 
tronic  performance  ability  tests. 

In  all  human  endeavor  the  attain¬ 
ment  of  perfection  comes  high,  so 
it  is  true  that  Microdot’s  near  per¬ 
fect  product  Is  costly,  but  with  it 
go  precision  performance  and  utter 
dependability. 

Research  at  Microdot  is  a  continuing 
process  .  .  .  working  on  “specials’* 
a  day-to-day  job.  Microdot  is  daily 
solying  problems  that  involve  the 
conservation  of  weight  and  space, 
and  for  perfect  performance.  Micro¬ 
dot’s  technical  staff  is  ready  and 
eager  to  assist  you. 

Microdot  sales  engineers  are  located 
in  most  principal  cities,  or  you  can 
contact  Microdot,  Inc.,  at  220 
Pasadena  Avenue,  South  Pasadena, 
California.  Phone  RYan  1-3351, 
SYcamore  9-9128.  Our  Eastern 
Division  is  located  at:  Microdot, 
Inc.,  Room  214  Wilford  Building, 
101  North  33rd  Street,  Philadelphia 
4,  Pa.  Phone  Baring  2-2350. 


for  frequency  stability  and  compari¬ 
son  checks,  motor  speed  contnd, 
pressure  and  flow  control,  material 
flow  control,  and  other  limiting 
situations  occurring  between  1  and 
40,000  times  per  sec.  Circle  580  on 
Reader  Service  Card. 

Test  Kqiiipment.  Kingston  Elec¬ 
tronic  Corp.,  Medfield.  Mass.  A 
new  12-p;ige,  two-color  catalog  of 
tc*st  equipment  provides  detailed 
descriptions  of  three  models  of  ab¬ 
sorption  analyxcrs  and  accessory 
equipment.  Also  included  are  other 
test  instruments  produced  by  the 
compans.  Circle  581  on  Reader 
Sersicc  Card. 

Electronic  Computing  \lachine. 
Clary  Corp.,  San  Gabriel,  Calif., 
offers  a  16-page  brochure  on  its 
electronic  computing  machine.  It 
describes  the  specific  areas  where 
the  $1  S,000  unit  can  save  an  engi¬ 
neering  department  time  and 
money  in  its  calculation  and  com¬ 
puter  work.  Circle  582  on  Reader 
Sersice  Card. 

Primars'  Standard  Radio  Re¬ 
ceiver.  |.  L.  A.  McLaughlin  Corp., 
La  )olb.  Calif.  An  illustrated  de¬ 
scription  and  applications  of  Model 
One  tunable  primary  standard 
radio  receiver  are  contained  in  an 
8-page  booklet.  Unit  discussed  is 
stable  to  within  one  part  in  a  billion 
per  day.  Circle  585  on  Reader  Ser\- 
ice  Card. 

Digital  Computer  Control.  'Die 
'Iliompson  -  Ramo  -  Wooldridge 
Products  Co.,  5500  W.  El  Segundo 
Blvd.,  Los  Angeles  45,  Calif.  A 
new  reference  bulletin  includes  a 
description  of  the  R\V'-500  digital 
control  computer  as  well  as  compre¬ 
hensive  discussions  of  process  con¬ 
trol,  data  logging,  pilot  plant,  and 
test  facility  applications  for  com¬ 
puter  control  systems.  Circle  584 
on  Reader  Service  Card. 

Modular  Instninient  Enclosure. 
Amco  Engineering  Co.,  7555  M'. 
Ainslie  St.,  Chicago  51,  Ill.  The 
fundamentals  of  the  .\mco  modular 
instrument  enclosure  system  arc 
covered  in  detail  in  a  64-page  cata¬ 
log.  Booklet  is  organi/.ed  to  help 
the  busy  engineer  quickly  locate  the 
infonnation  needed  to  specify  the 
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HEXAGON 

xtradur/ 

\  \  LONG-LIFE  /  /,  L 
\  \SOLDERING  TIPS/ 


FIT 

ALL 

MAKES 


^  CONTROL  ELECTRONICS 
CO.,  INC. 

10  Steoor  Ploce 
Huntington  Station,  New  York 


Control  Eltctronic*  Co.  Inc.  It  a  leadlnf 
detigntr  and  matt  productr  of  altctromag* 
netic  Otiay  Unat.  A  reprctantativa  group  it 
thown  hart  with  tha  availabla  ranget  of 
dalayt,  bandwidtht  and  Impadancet.  Further 
information  it  readily  available  from  our 
Engineering  Dept. 

RUILT  TO  MIL  SPECS.  FAST  PROTOTYPE 
'SERVICE  .  .  .  DELIVERY  1  TO  3  WEEKS. 

Distributed  Constant 
Delay  Lines 


TTIjnLins  transistor  coolers 


Available  for  the  first  time  in  standardized  module  and 
strip  forms!  New  Modine  aluminum  transistor  coolers  effec* 
tively  dissipate  heat  generated  by  compact  electronic  circuits. 
Maximum-heat'transfer  design  holds  transistor  junction  tempera¬ 
ture  safely  within  design  limits.  Systems  equipped  with  refrigera¬ 
tion  cooling,  ram  air  or  blowers  provide  suitable  air.  supplies  for 
these  coolers.  Size  requirements  can  be  quickly  determined  by 
consulting  our  Bulletin  lD-138,  which  contains  pierformance  data 
and  application  information. 


CEC  DISmimiTEO  CONSTANT  OEUV  IINC) 
FEATUtES 

•  Lowest  cost  —  rtllablo  porformonco 

•  Maximum  dtlay  to  rise  time  ratioa 

•  Maximum  delay  per  cubic  inch 

•  Delays  to  30  secs. 

•  Imp^nces:  200  to  10,000  Sk. 

•  Ban^idths  to  20  mes 

•  Linear  phase  shift 


For  full  details  on  standard  and  cus¬ 
tom-built  Modine  transistor  coolers, 
plus  Bulletin  10-1)8,  write  Electronic 
Cooling  Dept.,  Modine  Manufacturing 
Company,  1602  DeKoven  Avenue, 
Racine,  Wisconsin. 


Variable 

Delay 

Lines 

Infinite,  incremental 
or  decade  variable 
delay  lines  available 
in  any  range  of  de¬ 
lays  and  impedances. 


T.I374  t - 
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BEST  TIP  MILEAGEl 

Outlasts  Copper  Tips  20  to  1 
Doubles  the  Life  off  Clad  Tips 


Lumped 

Constant  Delay  Lines 

DELAYS  TO  20,000  MICROSECONDS. 
BANOWIDTHS  to  500  MCS. 

Zo  FROM  50  TO  10,000  OHMS. 


Complete 
delay  and 
pulsa 
pystams 
deslfned  to 
.your  needs. 


TOP  PERFORMANCE,  TOOl 

Multicoated  for  extra  long  wear  by  a  new  exclusive  process.  Solder  adheres 
only  to  working  surface  at  point  of  tip  —  prevents  solder  dropping  on  com¬ 
ponents  or  creeping  into  tip  hole.  Eliminates  costly  tip  maintenance. 

HEXACON  ELECTRIC  CO. 

130  WEST  CLAY  AVENUE 
ROSELLE  PARK.  NEW  JERSEY 


NOTE:  Data  Sheeta  on  raquest 


SEND  FOR  CATALOQ- 
ehowlng  tha  moat  complata 
llna  of  Industrial  Soldoring 
Irons  and  Long-Lifa  Tips. 


S E R V  I N C '  I  N  0  U S r R r  FOR  A  QUARTER 
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exact  assembly  to  best  meet  specific 
requirements.  Circle  385  on  Reader 
Service  Card. 


The  Couch  Type  4 A  relay 
heads  a  family  of  rugged  re¬ 
lays  —  relays  that  can  with¬ 
stand  the  extremes  of  shock, 
vibration,  and  acceleration  — 
all  because  of  a  unique  pat¬ 
ented  rotary  armature  design. 
The  4A  design  will  answer 
your  dry  circuit  switching 
problems  too.  Our  Bulletin 
132  will  tell  you  more.  Write 
for  it  today. 


IMPORTANT 

SPCCIFICATIONS 


Contoett;  4PDT  14  Form  C) 

Six*  A  wvighi: 

iJii'D  <  I’/rH,  3.*  Ot. 
Pull-in  powar:  V]  woH 
AmbianI  tamparotura: 

-65*C  to  U5*C 
Vibration  rasistonca: 

20G,  S  to  2000  cptl 

Shock  rositlonco: 

75G  oparoting 
300G  non-oparoting 


lllutlraltd  an  the 
right  ora  »oma  of 
tha  many  pottibla 
mounting  variotiont 
availabla. 


A  Subsidiary  of  S.  H.  Couch  Co,,  Inc. 


3  Arlington  Street 
North  Quinoy,  Mase. 


Pulse  Instniments,  Electro-Pulse, 
Inc.,  11861  'I’cale  St.,  Culver  City, 
Calif.  A  4-f>agc  2-color  brochure 
covers  specifications  and  prices  for 
a  line  of  pulse  generators,  block 
units  for  special  purpose  pulse  in¬ 
strumentation,  magnetic  core  test¬ 
ing  equipment,  and  electronic 
counters.  Circle  386  on  Reader 
Service  Card. 

Test  Equipment.  The  Presray 
Corp.,  subsidiary  of  Pawling  Rub¬ 
ber  Corp.,  Pawling,  N,  Y,  Engi¬ 
neering  bulletin  No.  P.R.206  con¬ 
tains  a  listing  of  kc\'  personnel,  an 
organization  chart,  and  a  prrtial  list 
of  customers  for  the  company’s  de¬ 
sign.  development  and  production 
of  specialized  test  equipment. 
Circle  387  on  Reader  Service  Card. 

T  achometer  System  Tester.  Con¬ 
solidated  Airborne,  Systems,  Inc., 
72  E.  2nd  St.,  Mineola.  N.  Y.  An 
8-page  brochure  provides  technical 
data,  functional  schematics,  and 
performance  specifications  on  the 
model  TT-3  tachometer  system 
tester,  which  has  been  designed  to 
meet  the  requirements  of  MIL-T- 
26219  (USAF).  Circle  388  on 
Reader  Service  Card. 

Instrumentation  Tape  Recorden. 
Mincom  Division,  Minnesota  Min¬ 
ing  &  Mfg.  Co.,  2049  S.  Barring¬ 
ton  Ave.,  Los  Angeles  25,  Calif.  A 
technical  brochure  desaibes  the 
characteristics,  specifications  and 
operating  features  of  the  new  model 
C-100  series  of  instrumentation 
tape  recorders.  Circle  389  on 
Reader  Service  Card. 


FACILITIES 

Facilities  Brochure.  Sargent 
Engineering  Corp.,  2533  E.  56th 
St.,  Huntington  Park,  Calif.,  has 
published  a  52-page  brochure  de¬ 
tailing  the  history,  organization  and 
complete  facilities  asailable  for  re¬ 
search,  design,  qualification  and 
manufacture  of  hydraulic,  pneu¬ 
matic,  electronic  and  mechanical 
components.  Circle  390  on  Reader 
Service  Card. 
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//tCR£AS£D 

INSULATION 
B£TT£R 

CONN£CTIONS 


JONES  BARRIER 

Terminal  Strips 


laokoe*  path  it  in- 
cr»of  d  diftt  therti 
from  froyod  forminol 
wirot  provonfod  b> 
bokolit*  borriori 
plocod  bofwoon  for- 
minoli.  lindor  hood 
tcrowt  and  forminoU 
brott,  nickol  plolod 
ln«*fl^t'en,  molded 
(>-• 


■».  BrMB  i 


SHowfi:  Scrow  Tor* 
mjiKits  $<row  ood 
Sotdor  Tormmols-^ 
Scrow  Torminol 
obovo,  Ponot  with 
Soklor  Torminol  bo* 


SILVER  PAINT 

AND 

SILVER  PASTE 


Take  the  "bugs"  out  of  the  application  of  con* 
ductive  silver  coatings.  Use  Drokenfeld  silver 
point  and  silver  paste  tailored  to  meet  your 
needs.  We  formulate  special  compositions  for 
glass  and  ceramic  bodies  and  other  materials. 

Let  us  know  your  specific  requirements.  Sam¬ 
ples  will  be  supplied  to  fit  them.  Your  inquiry 
will  receive  prompt  attention. 

B.  F.  DRAKENFELD  &  CO.,  INC. 

Box  519,  Washington,  Pennsylvonio 

^Tyrakenfe/d' 


Howard  B.  Jones  Division 


CIM(M  iPPWvtACVueiMO  COBPOtetiON 

(H\'K:  ,  a  1 1 1 1  n  c.>  i: 

iUB%ipi*«*  O*  WtNitlt  feltlwlt  COBV 
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MODULATED 

RF  SOURCES 

R  OutRWt  Rf  iRRd. 

•  lacRiiRnf  •mplivwd*  stobilify. 

•  stRbflity 

•  Highly  ifabl*  IntRrfiRl  modwIpflRR 

V  >  ® 


rout  PAtTirn  w  soi  ms  conductivi  coa  ting  nouuns 
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Industry's  preferred  instrument  of  o  thousand 
uses'*.  Accurate,  rugged,  versatile  STANDARD 
Bopsed  Time  indicators.  Synchronous  motor  drive. 
Bectric  dutch  controlled  by  manual  or  outomatic 
switch  or  output  of  electronic  tubes.  AAonual  or 
electric  zero  reset.  Units  for  flush  panel  mounting 
or  portable  use. 


Model 

Oivieiens 

TeteHses 

Accuracy 

S-lOO 

1/5  sec 

6000  sec 

:t.1  sec 

S-60 

1/5  sec 

60  min. 

d;.1  sec 

SM.60 

1/100  min. 

60  min. 

±.002  min. 

S-IO 

1/10sec 

1000  sec 

±.02  sec 

S-4 

1/1000  min. 

10  min. 

±.0002  min. 

S-l 

000311 

60  sec 

±.01  sec 

AAST 

1/1000  sec 

.360  sec 

±.001  sec 

AAST.500 

1/1000  sec 

o  1 

±.002  sec 

1MK  y  Reeuest  BwHelln  Ne.  IDB. 


Weinsthel  Engineering 

KENSINGTON.  MARYLAND 
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PLANTS  and  PEOPLE 


Firm  Opens  Eighth  Plant 


Acoustica  Associates,  Inc.,  manu¬ 
facturer  of  ultrasonic  equipment 
used  in  both  missiles  and  industr}-, 
recently  opened  its  eighth  and  larg¬ 
est  new  plant,  at  Inglewood,  Calif. 

The  1 5,000-sq  ft  plant  will  prod¬ 
uce  airborne  missile  fuel  control 
systems  containing  ultrasonic  liquid 
le\el  sensors  for  the  Atlas  missile 
under  the  company’s  prime  Air 
Force  contract  exceeding  $1  mil¬ 
lion. 

Acoustica.  whose  main  head¬ 
quarters  and  plants  are  in  Mineola, 
L.  I.,  N.  Y.,  has  two  other  Cali¬ 
fornia  plants  in  Culver  Cih',  opened 
since  last  February. 

“The  company  has  just  com¬ 


pleted  the  most  successful  six- 
month  period  in  its  three-year 
history,”  reports  Robert  L.  Rod, 
president.  “Sales  for  the  first  six 
months  total  more  than  twice  the 
sales  for  all  of  last  year.  We  expect 
this  increase  rate  to  continue.” 

Acoustica,  in  addition  to  its 
prime  contract  with  the  Air  Force 
Atlas  program,  was  awarded  Army 
contracts  this  summer  for  ultrasonic 
liquid  le\'el  sensors  used  in  loading 
fuels  into  various  missiles  at  the 
Anny  Redstone  Arsenal,  Hunts¬ 
ville.  Ala.  The  firm’s  liquid  le\el 
sensor  is  also  used  in  the  Nasw’s 
Polaris  missile  produced  by  Lock¬ 
heed  Aviation. 


Watkins-Johnson  Hires  Four 


Four  additions  to  the  technical 
staff  of  Watkins-Johnson  Co.,  Palo 
Alto,  Calif.,  are  announced. 

Recently  joining  the  firm,  which 
spiccializes  in  microwave  tubes  and 
electron  devices,  were  George 
W’ada,  O.  Thomas  Purl,  Bruce  G. 
Bleecker  and  William  V.  Christen¬ 
sen. 

Wada  was  a  research  assistant  at 
the  Stanford  Electronics  Labora¬ 
tories  from  1955  until  joining 
Watkins-Johnson. 

Purl  was  formerly  section  head 
of  the  power  tra\'eling-wave  tube 
section  of  the  Research  Labora¬ 
tories  of  Hughes  Aircraft  Co.,  Cul¬ 
ver  City,  Calif. 

Bleecker  came  to  his  new  posi¬ 
tion  from  Litton  Industries,  San 
Carlos,  Calif.,  where  he  was  in 
charge  of  the  JC-W  magnetron  as¬ 
sembly  department. 
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Christensen  was  presiously  with 
Huggins  Laboratories.  Palo  Alto, 
where  he  was  responsible  for  pro¬ 
duction  engineering  of  traveling- 
wave  tubes. 

Advance  Key  Men 
At  Tamar,  Inc. 

Creation  of  a  new  executive  post, 
and  two  top  engineering  promo¬ 
tions  at  Tamar  Electronics,  Inc., 
Los  Angeles,  Calif.,  are  announced. 

John  S.  Overholser,  I’amar’s  chief 
engineer  was  named  director  of  re¬ 
search  engineering;  Kenneth  E. 
W’ilcox,  assistant  chief  engineer, 
was  appointed  chief  engineer;  and 
Rex  C.  Bean,  chief  microwave  en¬ 
gineer,  was  promoted  to  assistant 
chief  engineer. 

November  7 


Avion  Names 
Lab  Managers 

Promotions  of  Harold  P.  Bekhcr 
to  manager  of  the  Quick  Reaction 
laboratorv  and  Lawrence  R.  Hen- 
dershot  to  manager  of  the  Special 
Projects  laboratory,  have  been  an¬ 
nounced  by  M.  L.  Bond,  manager 
of  the  Alcxaiulria,  Va.,  plant  of 
Avion  Division,  ACF  Industries, 
Inc.  Both  formerly  held  the  posi¬ 
tion  of  senior  engineer. 


Servomechanisms 
Appoints  Reid 

New'  chief  engineer  of  Servo¬ 
mechanisms’  Subsystems  Division, 
Hawthorne,  Calif.,  is  J.  H.  Reid. 

He  was  in  charge  of  electronic 
systems  predesign  at  the  Convair 
Division  of  General  Dv’nami/cs 
Corp.,  and  prior  to  his  associafton 
with  Convair,  was  a  project  engi¬ 
neer  with  the  A.  B.  DuNIont  Lab¬ 
oratories. 


Microlab  Adds 
Section  Head 

Herbert  F.  Encelmann  recently 
joined  the  engineering  staff  of 
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NOTABLE  ACHIEVEMENTS  AT  JPL  .  .  . 


PIONEERS  IN  MOBILE  MISSILE  SYSTEMS 


The  “Sergeant’e”  excellent  ntobility 
characteristics,  including  the  ability  to 
operate  under  conditions  of  winter  snow, 
ice,  mud,  desert  sand  and  heat,  signifi¬ 
cantly  extend  the  capabilities  of  the 
system  for  close  support  of  a  ground 
command  in  our  modern  United  States 
Army.  The  ease  of  operation  and  handling 


permits  the  weapon  to  be  unloaded  from 
airplanes  or  landing  craft  and  be  ready 
for  firing  with  a  minimum  of  preparation. 

The  system  concept  demonstrated  in 
the  “Sergeant"  has  permitted  excellent 
mobility  and  speed  of  operation  to  be 
attained.  The  requirements  of  the  Army 
have  been  stressed,  resulting  in  outstand¬ 


o 


ing  characteristics  of  the  weapon  merit¬ 
ing  the  title  of  “America’s  first  truly 
‘second  generation'  surface-to-surface 
tactical  missile.” 

The  responsibility  for  accomplishing 
this  important  achievement  has  been 
placed  on  JPL  by  the  United  States  Army 
Ordnance  Missile  Command. 


OPPORTUNmiS  NOW  OPEN 
IN  THESE  CLASSIFICATIONS 


JET  PROPULSION  LABORATORY 

A  DIVISION  OP  CALIPORNIA  INSTITUTB  OP  TSCHNOLOOY 
PASADENA  •  CALIPORNIA 

APPLIED  MATHEMATICIANS  •  ENGINEERING  PHYSICISTS  •  COMPUTER  ANALYSTS  •  IIM-704  PROGRAMMERS 
naO  HECTROMC  ENGINEERS  •  SENIOR  R.F.  DESIGN  ENGINEERS  •  STRUCTURES  AND  DEVELOPMENT  ENGINEERS 
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NEW 


Microlab,  Livingston,  N.  J.,  as  head 
of  the  desclopinent  section. 

Past  national  chairman  of  the 
IRE  Professional  Group  on  Micro¬ 
wave  nieory  and  'I’cchniqucs,  En- 
gelmann  has  had  scseral  p^ipers 
published  and  has  been  granted  nu¬ 
merous  patents  in  the  microwave 
field. 

Formerly  with  Federal  I’clecom- 
inunications  Labs,  as  executive  en¬ 
gineer  and  department  head  since 
1944,  he  also  had  se\eral  years  ex¬ 
perience  with  U.  S.  Nasal  Research 
Laboratories,  Washington,  D.  C. 


Appoint  Backus 
Mycalex  Director 

Alfrkd  S.  Backus  was  recently  ap¬ 
pointed  director  of  Mycalcx  Elec¬ 
tronics  Corp.  and  Mycalcx  Tube 
Socket  Corp.,  affiliated  companies 
of  Mycalcx  Corp.  of  America, 
Clifton,  N,  J. 

Backus  has  spent  20  years  work¬ 
ing  with  glass-bonded  mica,  first  as 
foreman  in  charge  of  production  at 
General  Electric.  He  joined  My¬ 
calcx  in  1944. 


WESTINGHOUSE  VOLT-PAK 
UTILITY  D-C  POWER  SUPPLY 

HIGH  POWER — 0-400  v  d-c,  250  ma  cont,  500  ma  int,  continuously  adjustable 
COMPACT — only  5  in.  wide,  6V^  in.  deep,  10  in.  high;  wt — 20  lbs 
DEPENDABLE— no  tubes  ...  no  warm  up  ...  no  maintenance 
VERSATILE—  production  testing,  lab  supply,  industrial  test  supply 
ECONOMICAL  -  net  price  FOB  Pittsburgh,  Pa. . . .  $99.50 

GET  ALL  THE  FACTS . . .  write  to  Westinghouse  Electric  Corp.,  Director  Systems  Dept., 
356  Collins  Ave.,  Pittsburgh  6,  Pa.  Complete  information  about  new  Volt-Pak  will  be 
sent  to  you  promptly.  j-22142 

Electronic  Wholesaler  Inquiries  Invited 


YOU  CAN  tC 


SCI  WE. ..IF  irk  Westinghouse 


Name  Ochlis  To 
New  Epsco  Post 

Boston’s  Epsco  recently  appointed 
Samuel  Ochlis  sales  manager  of  the 
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SHOCKLEY  4-LAVER  TRANSISTOR  DIODE* 


SIMPLIFIES  SWITCHING  CIRCUITRY  FOR 


ENGINEERING  DATA  AND  ASSISTANCE 

Our  engineering  staff,  under  the  direction  of  Dr.  William  Shockley, 
will  undertake  circuit  problems  in  typical  applications  such  as: 
sawtooth  oscillators,  pulse  generators,  bistable  circuits,  ring 
counters  and  various  switching  functions.  Special  types  of 
transistor  diodes  are  being  developed  to  individual  specifications. 
Technical  information  on  request.  Write  to  Dept.  1A-9KS. 
*lnvemted  at  Bell  Telephone  Laboratones. 


ShOCklGy,  Transistor  Corporation 

j  1117  California  Avenue,  Palo  Alto,  Calif. 

A  SUBSIDIARY  OF  BECKMAN  INSTRUMENTS.  INC 
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COMPUTERS,  TELEPHONY,  CONTROL 


STANDARD  TYPES  AVAILABLE  FOR  DELIVERY 

V,  I,  V,  1^  R, 


No. 

Volts 

AS 

Volts 

ma 

ohms 

4N20O 

20±5 

<500 

<2 

<50 

<  10 

4N300 

30±S 

<500 

<2 

<50 

<  10 

4N40D 

40±5 

<500 

<2 

<50 

<  10 

4N50O 

50±5 

<500 

<2 

<50 

<  10 
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2-termiiuii 
switching  diode 


. . .  with  4  layers, 
alternate  n  and  p  type 


...can  replace  cimjugate 
structure  of  5  components 


RANGE  OF  CHARACTERISTICS 

(breakdown  voltage)  .  20-100v 
1^  (breakdown  current)  .  <  500  aa 
(holding  voltage)  ...  <2V 

I,  (holding  current)  .  .  <50  ma 


HERE’S  HOW  <' 

0 

<1 


R„  ("on"  resistance)  .  <20  ohms 
(from  1 — 3  amps.,  voltage  <1  volt 
plus  0.2  to  1.5  ohms  times  current) 
Dissipation  ....  colOOmw 
Tinr>e  to  close  .  .  .  <0.1asec 
Time  to  open  .  .  .  <  0.2  asec 


Instrument  and  Equipment  Divi¬ 
sion.  Function  of  this  division  is  to 
design  and  manufacture  building 
bl(Kk.s  in  large  data  handling  sys¬ 
tems  which  are  used  in  the  auto¬ 
matic  check-out  and  data  monitor¬ 
ing  in  the  missile  and  industrial 
data  processing  field. 

Prior*  to  this  appiointmcnt.  Ochll* 
was  sales  manager  at  .\rthuT  C. 
Rugc  Associates. 


/a' 


Ultradyne  Names 
V-P  and  G-M 

Ariiipr  W'.  Miller  has  been  ap¬ 
pointed  sice  president  and  general 
manager  of  Ultradyne,  Inc.,  manu¬ 
facturers  of  pressure  transducers 
and  electromechanical  products  in 
Albuquerque.  N.  M. 

He  has  had  oser  thirtv  sears’ 
manufacturing  and  management 
experience  sshile  with  Buesrus  Erie 
of  Milssaukee,  Wise.,  and  Sandia 
Corp.,  Albuquerque. 


Tarr  Shifts 
At  Cinch  Mfg. 


,\\NOPNCtMEM  IS  made  of  the  re¬ 
tirement  of  Lester  W.  Farr  from 


1 


You  can  t 


see  the 


DORNE  & 


MARGOLIN 


antenna 


but  the 


world 


knows 


there! 


Dome  &  Margolin  has 
designed  more  antennas  for 
more  different  missiles  and 
aircraft  than  any  other 
company  in  the  nation. 

WRITE  FOR  CATAI.OO 
DOMNK  A  MAROOLIN,  INC. 

29  New  York  Av*.,  Wostbury,  N.Y. 

1A3A  WEStwood  Blvd. 

I.O*  AngalEE  24,  Cal. 


the  presidency  of  Cinch  Mfg. 
Corp.,  Chicago,  Ill.,  manufacturers 
of  electronic  components.  He  will 
remain  on  the  board  of  directors  of 
Cinch  and  will  scr\c  as  a  consul¬ 
tant  to  United  Carr  Fastener  Corp., 
parent  corporation  of  Cinch.  Tarr 
had  been  president  of  Cinch  since 
1944. 

E.  J.  Pool,  who  has  been  execu¬ 
tive  vice  president  of  Cinch,  has 
been  appointed  acting  president. 


Anywhere . . . 

At  tao,  in  lh«  ky 
cold  ol  tho 
ontorcticl 

S.S. WHITE  MoltM 
Rotiilort  in  voluot 
up  to  90,000  , 

mogohmt  / 

rotoin  thoir  / 
choroctorittict.  / 


Ford  Instrument 
Ups  Segerdahl 

Appointment  of  Roy  Segerdahl  as 
manager  of  the  quality  control  di¬ 
vision,  was  recently  announced  by 
Ford  Instrument  Co.,  division  of 
Sperry  Rand  Corp.,  Long  Island 
Cit}',  N.  Y.  Previously  assistant 
chief  engineer,  he  was  responsible 
for  engineering  and  manufacturing 
services  as  well  as  the  activities  of 
the  ground  equipment  section  of 
engineering. 

In  his  new  position  Segerdahl 
will  manage  the  company’s  quality 
control,  test,  inspection  and  field 
scrsicc  activities. 


News  of  Reps 

Ace  Pdectronics  Associates,  Inc.,  of 
Somerville,  Mass.,  has  named  A.  C. 
Wahl  Co.,  Inc.  of  Cincinnati, 
Ohio,  as  rep  for  its  entire  line  of 
precision  potentiometers  and  re¬ 
lated  components,  in  the  Kentucky 
and  southwestern  Ohio  areas. 

Transformers  and  audio  amplifiers 
of  Langesin  Division,  The  W.  L. 
Maxson  Corp.,  will  be  sold  in  New 
York  Citv  and  Nassau,  Suffolk  and 
Westchester  Counties  in  New  York 
and  northern  New  Jersey  by  Robert 
J.  Marcy  Associates;  in  southern 


mod*  of  toolvd. 


ratistt  moiitur*. 


‘‘ALL-WEATHER** 

Molded  Resistors 
Withstand  Temperature 
and  Humidity 

FIXED  RESISTANCE  VALUES  RANGE 

FROM  1000  OHMS  TO  10,000,000 
MEGOHMS  I 

6SX  Molded  Resistor  —  1  wott 

SOX  Molded  Resistor  —  3  wotts 

While  bargain  buys  in  resistors  are  wear¬ 
ing  out  and  being  replaced,  durable  S.S. 
White  “All-Weather”  Molded  Resistors 
are  still  giving  top  performance  in  hun¬ 
dreds  of  commercial,  industrial  and  sci¬ 
entific  applications. 

Our  resistors  are  characterized  by  low 
noise  level  .  . .  precision  . .  .  stability  .  .  . 
have  negative  temperature  and  voltage  co¬ 
efficients.  Compact  .  .  .  excellent  stability 
and  mechanicai  strength  . . ,  values  do  not 
deteriorate  due  to  age. 

Well  be  glad  to  cooperate  with  you  in 
applying  these  high-quality  resistors  to 
your  product.  For  our  Bulletin  5409,  just 
drop  a  line  to  Dept.  R. 


INDUSTRIAL  DIVISION 
10  Cast  40th  Straat 
Now  York  16,  Now  York 
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COMBINATIONS 

die  cast  in 


CRIES  REPRODUCER  CORP 


lower  costs  .  .  . 
improve  design 
save  time  .  .  . 
with 


RC  die  cast 


Baird  -  Aeomic 

transistor 

WIT^  fxTENDEO  MNGE^ 


\  Cad  in  on*  pi*c*,  at  on*  tim*  —  and 

on*  tow  unit  codi  Produc*d  procisaly  to  your 
tpacificotiont,  pormitting  a  wid*  lUxibility  of 
d*tign  fi*r*tefor*  imprattkal.  On*-pi*c* 
ou*mbli*t  con  b*  cast  with  thaftt  or  c*nt*r  hot**, 
or  in  combination  with  cams,  hubs,  spocors, 
f)ong*s  and  othor  m«chanical  *l*m«nts.  Maximum 
six*;  1-5/16"  outsid*  diam*t*r  x  1/16"  foe*  width; 


wid*r  fac*s  for  smolUr  diam*t*rs. 


MANY  COMIINATIONS  AVAIlASLf  KM  LESS  PCECISE 
APPLICATIONS  FROM  STOCK  DIES  AT  NO  TOOLING  CHARGE 


Writ*  Today  For  Full  Information  and  Samplos 


S«x*  svactReatims  tar  traaiat  aaatstlaa — IM.***  t*  aillllaas. 


Worlirs  Foramod  Producar  of  Small  Oi*  Casfinps 


151  SAAchwood  AvAnwA,  Naw  RocIiaIIa,  N.  Y.  a  PhonA  NEw  RocIiaIIa  3-S600 
CIRCLE  2S2  READERS  SERVICE  CARO 


illTftA 


LOW 


WE  ARE  SPECIALLY  ORGANIZED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENQUIRIES  FROM  OVERSEAS 

SPOT  DEUVEIIES  FM  U  J. 

BtLLED  IN  OOLURS- 
SETTLEMENT  BY  YOUR  CHECK 

CAILE  ON  AIIMAIL  TODAY 


NEW 


MX  and  SM  SUBMINIATURE  CONNECTORS 
Constant  50n  65n  70n  impedances 


TRANSRAOlO  LTD.  138  a  Cromwell  Rd.  London  SW7  ENGLAND 


$mt$:  ntAmuA  umm 
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witk  SenicoHductor  Regulated  Power 
Supplier  for  Ease  of  Oporatioa. 

New  Ranges  Available 


KP.2 

KP-2SB 

KP-2SC 

KP-2SD 


up  to  1  amp 
up  to  1  amp 
up  to  2  amp 
up  to  2  amp 


100  volts 
200  volts 
100  volts 
200  volts 


Maximum  Power  75  W alts 

PWillMcoMlediMM 

W  G>mmon  Base  or  Common 
Emitter 

•  Frequency  Range —  100  cps 
to  200  kc 

•  Direct  measurement  of  h  par¬ 
ameters  plus  a  and  R  cutoff 

•  Meter  indication  of  DC  par¬ 
ameters,  Ifo,  1(0,  BV(0(,  V(bf 

All  models  available  with  built 
in  VTVM  and  oscillator  at  extra 
cost. 

The  KP-2  Transistor  Test  Sets 
are  versatile,  precision  instru¬ 
ments  added  to  B-A’s  other 
transistor  testing  equipment: 
Model  GP-4  for  h  parameters  — 
100  cps  to  1  me;  KT-1  Portable 
for  measuring  Beta,  hi,  and  Eu- 
W rite  for  complete  information 


39  UNIVCRSITV  mo,  CAMDAlODC  33.  MASS 

Experiuictd  Pnist  Circuit  aud  Com- 
munications  Enflimers  —  wiita  to 
Tockaical  Porsoimol  Director. 
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A  RADICAL  APPROACH 


Cooling  heat-producing  components  of  a 
-high-temperature,  high-voltage  transformer 
with  a  boiling  liquid  hermetically  sealed 
in  its  case  may  seem  a  bit  radical  to  the 
uninitiated.  But  if  the  liquid  is  a  high- 
dielectric  f luorochemical,  like  that  used 
in  air  conditioning  systems,  the  idea 
begins  to  make  sense. 

As  the  vapor  comes  in  contact  with  the 
fan-cooled  surface  of  the  transformer  case 
it  condenses  to  a  liquid,  and  gets  rid  of 
its  heat  to  the  surrounding  atmosphere. 


In  a  recent  project  completed  by  Raytheon 
engineers,  six  ounces  of  f luorochemical 
vapor  and  a  one-pound  fan  did  a  better 
cooling  Job  than  20  pounds  of  transformer 
oil.  Operating  temperatures  were  redtyied 
as  much  as  75*^  C. 


Our  engineers  will  be  glad 
to  initiate  you  in  the 
miniaturization  techniques 
made  possible  by  these 
versatile  coolant-dielec¬ 
trics.  Simply  contact: 


Raytheon  Manufacturing  Company 
Magnetic  Components  Department 
Section  6120 

Waltham  54,  Massachusetts 

- 


£xc«//wnce  in  Elnctronics 


New  Jersey,  Delaware  and  Mary¬ 
land,  by  Andrew  A.  Folev  Asso¬ 
ciates;  in  the  Nesv  England  States, 
by  Zaslow  Sales  Co.;  in  New  York 
State  (except  New  York  City,  Nas¬ 
sau,  Suffolk  and  Westchester  Coun¬ 
ties),  by  Leonard  D.  Allen,  Inc. 

Ilclipot  Division  of  Beckman  In¬ 
struments,  Inc.,  reassigns  sales  reps 
in  two  territories.  The  .Mien  I. 
Williams  Co.  replaces  G.  S.  Mar¬ 
shall  Co.  as  exclusive  llelipot  rep 
in  New  Mexico  and  the  follow  ing 
counties  of  Texas;  El  Paso,  Huds¬ 
peth,  Culberson,  Reeses,  Pecos, 
I'crrcll,  Jeff  Davis,  Presidio  and 
Brewster.  In  turn,  the  Marshall 
organi/.ation  is  assigned  the  state 
of  Nesada,  unrepresented  until 
now. 

Donner  Scientific  Co.,  Concord, 
Calif.,  names  the  follossing  new 
reps: 

'Die  Tiby  Co.  of  Cleseland  will 
handle  the  company's  line  in 
Michigan  and  northern  Ohio. 

Southern  Ohio  will  be  handled 
by  Laurence  D.  Bnino  of  Das  ton. 

IX-sign  &  Sales  Engineering  Co. 
of  St.  Louis,  Mo.,  will  coser  south¬ 
ern  Illinois,  western  Iowa,  Kansas 
and  Missouri. 

Hawthorne  Electronics  with  of¬ 
fices  in  Seattle  and  Portland  svill 
represent  Donner  in  Oregon,  W'^ash- 
ington  and  Idaho. 

Arthur  L.  Bolton,  formerly  sales  en¬ 
gineer  and  district  sales  manager  for 
Marchant  Calculators,  has  beamic 
associated  with  the  Frank  Lebell 
Co.,  San  Francisco  rep  firm.  Bol¬ 
ton  will  head  up  the  company’s  In¬ 
dustrial  Division. 

Fred  Spellman  Co.  is  named  sales 
engineering  rep  in  the  Metropoli¬ 
tan  New  York  City  area  for  Electro 
Engineering  Works,  San  Leandro, 
Calif. 

Rogers  Corp.,  Rogers,  Conn.,  has 
named  Space  Engineering  of 
Pasadena,  Calif.,  to  handle  its  high 
temperature  products  in  California 
and  Arizona. 

Toroids,  filters  and  related  networks 
of  Burnell  &  Co.  will  be  handled  in 
Southern  California  and  Arizona  by 
the  Stevens-Capell  Co. 
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NEW  BOOKS 


Switching  Circuits  and 
Logical  Design 

By  SAMUEL  H.  C ALDW  ELL. 

fobn  \K'ile\-  and  .Vnis,  Inc.,  \c\v 
Yorl-.  19?8.  686  p,  S  14.00. 

Recent  years  ha\c  witnessed  the 
growing  importance  of  digital  tech¬ 
niques  and  m  particular  data  proc¬ 
essing  systems  as  branches  of  elec¬ 
trical  engineering  study.  The  design 
of  switching  circuits  is  basic  to  this 
field,  and  the  first  step  in  switching 
circuit  design  is  logical  design. 

Although  the  literature  has  been 
adequately  sjxittcd  with  significant 
papers  on  various  aspects  of  switch¬ 
ing  circuit  thcors  and  practice,  the 
need  for  an  acceptable  text  for  the 
many  switching  circuit  courses 
which  have  been  joining  the  elec¬ 
trical  engineering  curriculums  has 
not  been  met  prior  to  the  publica¬ 
tion  of  Professor  Caldwell’s  book. 

Context— Kollowing  two  short  in- 
troductorv  chapters,  the  switching 
algebra  is  presented  in  chapter 
three.  In  affdition  to  de\ eloping  the 
algebra  on  a  self-supporting  mathe¬ 
matical  basis,  the  theorems  arc 
gi\en  physical  significance  by  inter¬ 
preting  them  m  terms  of  relav  con¬ 
tact  nehvorks. 

Chapters  four  through  eight  treat 
\arious  topics  under  the  general 
heading  of  combinational  switch¬ 
ing  circuits.  Included  here  is  a 
thorough  coscrage  of  the  latest 
graphical  and  algebraic  minimi7.;i- 
tion  methods. 

Having  made  use  of  relay  contact 
nctsvorks  to  establish  a  firm  phssi- 
cal  Iwsis  for  the  principles  and  tech¬ 
nique's  developed  in  chapters  three 
through  eight,  the  author  intriv 
duces,  in  chapter  nine,  clectonic 
and  solid  state  devices  as  comfK)- 
nents  of  combinational  switching 
circuits. 

Switching  problems  which  arise 
as  a  result  of  the  use  of  various  cod¬ 
ing  schemes  are  handled  in  chapter 
ten.  Some  further  uses  for  the  map¬ 
ping  techniques  de\ eloped  earlier 
in  the  work  arc  exploited  here  for 
use  in  dcseloping  csclic  code's. 

'I'hc  iteratixe  approach  to  de¬ 
signing  sxmmetric  and  positional 
contact  networks  is  the  subject  mat¬ 
ter  of  chapter  clexen.  One  of  the 
dcscriptixc  methods  described  here 
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also  serves  as  an  introduction  to  the 
principal  approach  used  for  de¬ 
scribing  sequential  switching  cir¬ 
cuits.  The  addition  of  the  time 
dimension  to  combinational  switch¬ 
ing  circuits  produces  the  sequential 
switching  circuit  wherein  outputs 
arc  a  function  of  past  as  well  as 
present  inputs.  Such  circuits  arc 
the  subject  matter  of  the  remainder 
of  the  work. 

Sequential  Switching— 'Fhe  un¬ 
derlying  theory  of  sequential  ma¬ 
chines  as  well  as  the  formal  ap¬ 
proaches  to  the  synthesis  of  se¬ 
quential  switching  circuits  have 
been  developed  only  in  the  last  four 
years  or  so.  The  approach  presented 
here  is  the  one  due  in  most  part  to 
D.  A.  Huffman  of  MIT,  a  colleague 
of  Professor  Caldwell.  Professor 
Huffman’s  work  is  the  one  most 
exploited  to  date  and  appears  to  be 
quite  satisfactory  for  relay  circuits 
at  least.  However,  some  other  con¬ 
tributions  in  this  general  field, 
such  as  the  work  of  E.  F.  Moore 
and  G.  H.  Mealy  both  of  Bell  Tclc- 
phonc  Lab.,  are  regrettably  omitted 
cither  in  substance  or  reference  in 
the  work. 

On  the  other  hand.  Professor 
Caldwell  has  managed  to  correlate 
the  work  on  sequential  switching 
circuits  done  at  MIT  in  a  way 
which  will  present  to  the  student 
usable  and  formal  analysis  and  syn¬ 
thesis  procedures.  'ITic  inclusion  of 
many  classroom  tested  problems  at 
the  end  of  each  chapter  offers  a 
distinct  advantage  of  the  work  both 
as  a  text  and  for  those  computer 
engineers  who  would  like  to  ex¬ 
amine  some  of  their  intuitive  design 
procedures  in  the  light  of  the  newer 
formal  ones. — D.  E.  Rosenhei.m, 
IBM  Watson  Laboratory  at  Col¬ 
umbia  University,  New  York,  N.  Y. 
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Transistor  Technology 

Bv  H.  E.  BRIDGERS,  ].  H.  SCAFF 
and  J.  N.  SHIVE. 

D.  Van  Nostrand  Pub.  Co.,  Inc., 
Princeton,  1958,  661  p,  $7.50. 

In  1952  two  clas.sificd  books  on 
transistor  technology  were  issued 
jointly  by  the  Bell  Telephone  Labo¬ 
ratories  and  Western  Electric  Com¬ 
pany.  These  two  books  have  been 
combined  and  revised  in  the  pres¬ 
ent  book  which  is  Volume  1  of  a 
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scheduled  three-volume  series. 

In  cases  where  new  ideas  have 
developed,  the  original  text  has 
been  brought  up  to  date.  For  exam-  « 

pie,  axalanche  breakdown  theory 
has  been  substituted  for  Zener 
breakdown,  some  capsulation  meth¬ 
ods  that  have  been  superseded  arc 
eliminated  and  the  material  de¬ 
voted  to  point  contact  transistors 
has  been  reduced.  ( 

Context— The  book  coxers  a  large 
field  ranging  from  the  preparation 
of  pure  germanium  to  the  mcth.ids 
of  cha4’acteri/ing  transistor  reliabil¬ 
ity.  Tlie  five  section  headings  give 
a  quick  siimmarx’  of  the  fields  cov¬ 
ered:  Tcchnologx  of  Materials, 
Preparation  of  Single  Crystals,  Prin¬ 
ciples  of  Device  F'abrication,  Prin¬ 
ciples  of  Transistor  Performance, 
Characterization  and  Transistor  Rc- 
liabilitx'.  F,ach  section  is  written  by  j 

a  specialist  who  has  devoted  a 
great  deal  of  time  to  the  subject; 

people  are  listed  as  contributors. 

The  preparation  of  high-quality 
single-crx'stal  germanium  is,  of 
course,  germane  to  all  devices.  The 
physical  principles  of  this  subject 
arc  thoroughly  coxcred  in  the  first 
txxo  sections.  Steady  state  and  tran¬ 
sient  groxvth  conditions  are  dis¬ 
cussed  and  a  chapter  on  an  npn 
crystal  growing  machine  is  in¬ 
cluded. 

In  discussing  device  fabrication 
the  material  is  divided  into  chap¬ 
ters  concerning  the  fundamental 
parts  or  processes  composing  a 
transistor.  Consequently,  the 
knowledge  can  be  used  separately 
in  any  combination  the  reader  de¬ 
sires.  Sample  subjects  arc:  german¬ 
ium  cutting,  surface  treatment,  con¬ 
tacts  and  capsulation.  Most  of  the 
discussion  on  complete  device 
fabrication  concerns  point-con¬ 
tact  and  grown-junction  transistors. 

There  is  f>erhaps  more  material  dc- 
x'Oted  to  point<ontact  transistors 
than  many  readers  require. 

For  the  technology  of  nexver 
types  of  high-frequency  and  poxver- 
transistors  made  by  the  latest  spe¬ 
cialized  processes  the  reader  will 
haxc  to  wait  for  volumes  txvo  and 
three. 

The  principles  of  measurements 
arc  discussed  and  many  circuit  dia¬ 
grams  arc  shoxvn.  Values  of  circuit 
compKincnts  arc  not  listed  but  tlic 
factors  determining  their  choice 


184  • 


CIRCLE  2«7  READERS  SERVICE  CARD 


November  7,  1958  —  ELECTRONICS  engineering  issue 


AN  INVITATION 
TO  JOIN  ORO 

Pioneer  In 

Operations  Research 


Operations  Research  is  a  young 
sciencx,  earning  recognition  rapidly 
u  a  significant  aid  to  decision>mak> 
ing.  it  employs  the  services  of 
mathematicians,  physicists,  econo¬ 
mists,  engineers,  political  scientists, 
psychologists,  and  others  working 
on  teams  to  synthesize  all  phases  of 
a  problem. 

At  ORO,  a  civilian  and  non¬ 
governmental  ormnization,  you 
will  become  one  of  a  team  assigiKd 
to  vital  military  problems  in  the 
area  of  tactics,  strategy,  logistics, 
weapons  systems  analysis  and 
communications. 

No  other  Operations  Research 
organization  has  the  broad  expe¬ 
rience  of  ORO.  Founded  in  1948 
Dr.  Ellis  A.  Johnson,  pioneer  of 
U.  S.  Opsearch,  ORO’s  research 
findings  have  influenced  decision¬ 
making  on  the  highest  military 
levels. 

ORO's  professional  atmosphere 
encourages  those  with  initiative  and 
imagination  to  broaden  their  scien¬ 
tific  capabilities.  For  example,  staff 
members  are  taught  to  “program” 
their  own  material  for  the  Univac 
computer  so  that  they  can  use  iu 
services  at  any  time  they  so  desire. 

ORO  starting  salaries  are  com¬ 
petitive  with  those  of  industry  and 
other  private  research  organiza¬ 
tions.  Promotions  are  based  solely 
on  merit.  The  "fringe”  benefits 
offered  are  ahead  of  those  given 
by  many  companies. 

The  cultural  and  historical  fea¬ 
tures  which  attract  visitors  to 
Wuhington,  D.  C.  are  but  a  short 
drive  from  the  pleasant  BethcMla 
suburb  in  which  ORO  is  located. 
Attractive  homes  and  apartments 
are  within  walking  distance  and 
readily  available  in  all  price  ranges. 
Schools  are  excellent. 

far  fwitmf  jt/nrmnlimm  wr#*! 

OPERATIONS  RESEARCH 
OFFICE  dEl 

Tha  Johns  Hopkins  Univorstty 

0080  ARLINQTON  ROAD 
BETHE80A  14,  MARYLAND 


arc  discussed.  The  listing  of  pre¬ 
cautions  that  should  be  observed 
for  a  particular  parameter  ineasure- 
incut  should  save  considerable  time 
for  the  engineer  or  student  at¬ 
tempting  the  measurement  for  the 
first  time. 

.\s  pointed  out  in  the  Preface, 
the  b<K)k  attempts  to  emphasize  the 
application  of  fundamental  princi¬ 
ples  to  device  technology’.  'Hiis  it 
has  done  well.  'Fhc  mastering  of  all 
the  fundamental  principles,  (phys¬ 
ics.  chemistry,  metallurgy,  electri¬ 
cal  measurement  etc.)  by  all  de¬ 
vice  engineers  is.  of  course,  a  highly 
desired  goal. 

.Ml  too  frequently  there  is  a  wide 
gap  in  communication  between  the 
work  of  the  physicist  in  the  re¬ 
search  laboratory  and  the  cook- 
b<M)k  approach  of  the  practical  en¬ 
gineer  in  the  factory.  The  amount 
of  published  literature  that  shows 
the  relation  between  the  work  m 
the  research  laboratory  and  the 
solution  of  a  practical  problem  is 
usually  meager,  .\sscmbly  of  the 
material  in  these  series  of  books 
will  fill  a  void  in  the  literature. 
Consequently  these  books  should 
meet  an  enthusiastic  reception  by 
a  large  group  of  people.  The  novice 
at  a  university  who  cannot  consult 
specialists  for  a  particubr  problem 
should  find  the  books  of  particular 
value. 

The  excellent  index  greatly  aids 
in  finding  specific  discussions. 

Since  two  adidtional  volumes  are 
m  proecss,  eomments  on  complete¬ 
ness  are  not  possible  now. — C.  W. 
Moeller,  RCA  Laboratories, 
Princeton.  N.  /, 

THUMBNAIL  REVIEWS 

Industrial  Television.  By  11.  .\.  Mc¬ 
Ghee,  George  Newnes,  Ltd.,  Tower 
I  louse,  Southampton  St.,  London. 
W.C.  2,  F.ngland.  1957,  120  p,  15s. 
Practical  aspects  and  principles  that 
govern  the  choice  of  camera  equip¬ 
ment  are  covered  in  the  first  part  of 
this  b(K>k  along  with  the  design  of 
associated  equipment.  The  second 
half  covers  typical  applications. 

Basic  KIcctrical  Engineering.  By  R.  11. 
Nan,  The  Ronald  Press  Co.,  New 
York.  N.  Y.,  1958,  457  p,  S7.00. 
'Hi  is  text  for  electrical  engineering 
students  provides  background  for 
applied  courses  in  machinery  and 
communications  as  well  as  advanced 
study  of  a-c  circuits. 


IMMEDIATE 

DELIVERY! 


ON  %*AND  'A'O.D. 

A/oh-Maghetic 


1»>«  TTBf  M3  STAINLESS 

UNIVERSAL  JOINTS 

Manufacturers  of  electronic 
equipment  have  come  to  de¬ 
pend  on  Curtis  for  precision- 
made  non-magnetic  universal 
joints  of  18-8  Type  303  stainless 
steel,  in  the  sizes  most  fre¬ 
quently  used  in  the  industry. 
Other  sizes  are  also  readily  avail* 
ahle;  also  bronze  joints. 

Curtis  joints  benefit  by  a 
rigid  insistence  on  uncom¬ 
promising  inspection  and  qual¬ 
ity  control  at  every  stage  of 
manufacture,  insuring  mini¬ 
mum  backlash. 

Curtis  torque  and  load  rat¬ 
ings  are  entirdy  dependaUe, 
since  they  are  based  on  con¬ 
tinuous  testing  under  actual 
operating  conditions. 

Not  sold  through  distribu¬ 
tors.  It  will  be  to  your  ad¬ 
vantage  to  write  or  phone 
(REpuUk  7-0281)  for  free 
engineering  data  and  price  list. 

CURTIS  I 

UNIVERSAL  JOINT  CO.,  MC. 

19  Slrai*  Avmmm,  EsrissAsW.  Sfain. 


A  MANUFACTURER  OF 
UNIVERSAL  JOINTS  SINCE  1919 
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COMMENT 


tiKtrMici 


front  prototype  to  mass  production 


CUSTOM 

CABLES 


by  Alpha  Wire 


any  jacket 


any  wire 


any 

termination 


no  minimum 


Alpha  has  the  unique  advantages  of 

•  38  years  creative  engineering 

•  specially  engineered  equipment 

•  4000  item  warehouse  stock  — 

to  offer  you  custom  wire  and- 
cable  fabrication  with 


no  minimum  order 
practically  overnight  delivery 
maximum  economy 


Write  for  tree  Facilities  Brochure, 


ALPHA  WIRE  CORPORATION 
I  .Varick  St  New  York  14  N  Y 
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Radar  Nomograph 

.  .  .  “Radar  Power  Nomograph 
(p  72,  July  4)  ...  is  intended  for 
use  in  determining  the  power  den¬ 
sity  in  the  beam  of  a  radar  antenna. 
Since  nomographs  usually  end  up 
in  an  engineer’s  notebook,  there¬ 
after  to  be  used  indiscriminately, 

I  felt  1  should  call  your  attention 
to  several  enors. 

First,  the  author  should  have 
mentioned  that  his  analysis  does 
not  apply  to  the  very  near  field  of 
an  antenna.  That  is,  if  the  antenna 
diameter  is  D  and  the  wavelength 
is  X,  the  nomograph  cannot  be  used 
for  points  closer  to  the  antenna 
than  about  .25D*/X.  In  this  region 
the  author’s  method  would  yield 
too  high  an  estimate,  becoming 
increasingly  inaccurate  as  the  dis¬ 
tance  decreases. 

Another  error  which  also  results 
in  too  high  an  estimate  is  that 
the  antenna  is  assumed  to  have  a 
gain  factor  of  unity,  whereas  a 
figure  of  about  0.6  should  be  used 
for  a  parabolic  antenna  and  perhaps 
0.8  for  an  array.  The  far-ficld  power 
density  shown  in  the  nomograph 
should  then  be  reduced  by  these 
same  factors  0.6  or  0.8,  dcpiending 
on  the  antenna. 

In  addition,  it  is  stated  that  the 
nomograph  can  be  used  for  other 
then  pencil  beams  by  using  the 
smallest  bcamwidth  in  any  plane. 
This  again  would  give  too  high  an 
answer.  \  good  approximation 
would  be  to  use  the  geometric 
mean  of  the  two  principal  plane 
beam  widths. 

Russell  M.  Brown  Jr. 
U.  S.  Naval  Research  Labora¬ 
tory 

Washington,  D.  C. 

'The  differences  of  opinion  ex¬ 
pressed  in  this  letter  and  in  others 
already  published  by  us  (Comment, 
p  192,  Oct.  10),  are  all  to  the  good. 
The  problem  of  measuring  radia¬ 
tion  from  high-power  antennas  is 
growing  more  acute  all  the  time; 
the  more  people  think  about  it,  the 
higher  the  probability  that  some¬ 
thing  constructive  will  emerge. 

We  will  continue  to  bring  all 
information  available  on  this  vital 
(Continuad  on  p.  1M) 

November  7, 


FREQUENCY 

STANDARDS 


4k  Rrovid*  ttabl*  Squor*  Wav*  Mwrea 
far  iiMMil*  rM|wir*in*nH 

4k  LigM  wvigM  —  small  tisa 
4k  Rwflg*dis*d  tar  missil*  Mrvk* 

The  TFS-SQ-400-28  Secondary  Fre¬ 
quency  Standard  it  a  completely  Iran- 
aistorixed  unit  conaiating  of  a  crystal 
controlled  oscillator,  six  binary  count 
down  stages,  and  an  emitter  follower 
output  stage.  This  design  provides  a 
highly  reliable  source  of  reference 
frequency  in  a  small  package  size. 
Dip  potted  in  high  stability  epoxy 
resins,  the  circuit  complex  exhibits 
high  resistance  to  environmental 
stresses  and  immunity  to  moisture, 
pressure  variations  and  normally 
destructive  contaminants. 

The  crystal  is  mounted  in  a  mg- 
gedized  holder  to  permit  high  acceler¬ 
ation;  shock  and  vibration.  Silicon 
transistors  are  used  throughout  and 
low  thermal  coefficient  components 
are  used  to  insure  reliability  and  sta¬ 
bility  over  a  wide  temperature  range. 

TYPICAL  CHARACTERISTICS 

Typ*  TFS-SQ-400-2tt 

Output  Froquancy  .  .  400  cpt 
Fr*qv*iKy  Accuracy 

9  20  C . ±  .002% 

Frequancy  Stability  .  ±  .0S% 

Under  tb«  following 
conditions : 

tomporaturo  ....  —  5S*C  te  4-  t5*C 
voltago  variation  .  25  to  30  vdc 

vibration . 0  to  2000  cps  9  15  O 

Output  Voltag*  .  .  .  (S>  2S  vdc  input 
20v  F  to  P  Min. 

Output  Impodanco  .  .  1200  ohms 
Input  Voltag*  .  .  .  ,  2t  vdc 

Input  Powor . 1  watt 

Output  Wav*  Form  .  Square 

Sis* . 3V'long  x  1H"d{a. 

Weight  . . 4  ounce* 

Writ*  for  data  sheet  or  information  on  your 
specific  requirements. 


Jw/EALanou  Ipn^mxluAthij 

'Incorporated  1935  * 

I  4241  Fwhon  Parkway  •  Clavaland  9, 0. 
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Small  size 
Reduced  cost 


Long  life 
Friction  reduction 
Corrosion  resistance 
Dry  operation 
Non-mognetic'material 


PRECISION 
JEWEL  BEARINGS 
MEAN  BETTER 
INSTRUMENT 
PERFORMANCE 


Engrave  them  ALL 
yourself  on  the  portable 


^ -  It*8  tracer-guided  for  unskilled 

labor.  Every  plant  needs  one. 
From  S290.00  up. 

Writs  sa  bvsiasM  tsttsrlisa^  lor  2S-sags,  folly  mottrotsil  cotoNs  Mo.  in-l. 


In  today’s  miniaturized  instru¬ 
mentation  Bird  Sapphire  and  Glass 
Jewel  Bearings  show  their  unique 
properties  to  best  advantage  .  .  . 
dry  operation  through  temperature 
extremes  . . .  resistance  to  corrosion 
fumes  and  liquids  .  .  .  adaptability 
to  special  mounting  arrangements. 

Bird  Complete 
Assemblies 

.  .  .  save  time  and  v/////////A^  Sowlot 
money,  cut  rejects, 
keep  production  ^////////^ 
flowing  smoothly.  ^////////A  >  Scrtw 
Special  mounting  ^////////A\  tottlog 
techniques  provide  v/////////A  >  ^ 

assemblies  in  “ 

screws  or  bushings  | 
of  any  style. 

Bird  Cushion  Jewel  Assemblies 

.  .  .  add  shock  pro- 

H**"  tection  to  any  in- 

^ _ ,  strument  for  only 

pennies.  Variable 
cushioning  of  sili¬ 
cone  rubber  con- 

_ _ ^  C?  trols  movement. 

.  eliminates  waste 

nSEi  due  to  poor  bcar- 

■  ing  adjustment  in 

mounting. 

Compared  with  other  types  of  bear¬ 
ings  Bird  Jewels  are  substantially 
more  economical  and  their  long  life 
expectancy  eliminates  maintenance 
problems. 

NEW  CATALOG  AVAILABLE 

...  a  complete  description  of  properties 
and  uses  of  jewel  bearinas  for  aircraft, 
electrical  and  timine  instruments,  record¬ 
ers  and  indicators.  Write  for  your  copy. 
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WRECT  reading  of 
deviation  . 


At  low  Cost! 


Men  on  the  Move 


Now  available 

in  a  new  edition . , . 

with  new  figures. 

This  popular  booklet  points  up  the 
important  sales  problem  of  personnel 
turnover  in  industry.  Out  of  every 
1,000  key  men  (over  a  12-month  pe¬ 
riod)  343  new  faces  appear  ...  66 
change  titles  ...  167  shift . . .  and  436 
stay  put.  These  figures  are  based  on 
average  mailing  address  changes  on  a 
list  of  over  a  million  paid  subscribers 
to  McGraw-Hill  magazines. 

Write  wt  for  e  free  cepy 

Company  Promotion  Department 

McGraw-Hill  Publishing  Co.,  Inc. 

330  West  42nd  Street. 

New  York  36,  New  York 


LAMPKIN  205-A 

FM  MODULATION  METER 

•  Indicates  instontoneows  peak  modulation, 
plus  or  minus,  on  0-12.S  or  0-23.0  KC 
scales. 

•  Accuracy  10%  of  full  scale. 

•  Tunable  23  to  300  MC-  In  one  bond,  with 


•  Sensitivity  20  millivolts  or  better  tbrough- 
eut  range. 

•  Speaker  for  aural  monitoring,  oscilloscepe 
o<dput  for  visual  monitoring. 

•  Meets  FCC  specs  for  mobile-radio  moin- 

•  Sice  only  7"  i  XT'  »  VA".  Weight  13  lbs. 

•  Price  $240.00  net.  Satisfaction  guaranteed 
or  money  refunded. 

To  measure  transmitter  center  frequencies, 
from  0.1  to  173  MC  (to  3,000  MC  by  checking 
multipliert),  wHh  on  accuracy  better  than 
0.0023%,  use  the  LAMPKIN  103-S  MICROM- 
EWR  FREQUENCY  METER. 

Write  today  for  technical  data 
on  both  instruments. 


Serving  Industty  With  Fine  Jetrel,  Since  19 13 
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NEW  resin-base  5TANPAT 
ELIMINATES  GHOSTING, 

offers  better  adhesion  qualities 
on  specific  drafting  papers! 

THE  MOIUM 

$om«  of  our  lofigtimo  cvttomort  firtt  coilod  ovr 
ortontion  to  ttio  'ghosting**  problom.  Cortoin 
tro<in9  popofi  contoin  on  oil  which  could  bo 
loochod  out  by  tho  $TANPAT  odhoitv#  (g'oon 
bock)  cooling  o  ghoit. 

THE  SOLUTION 

A  now  STANfAT  wo$  dovoiopod  (rod  bock),  utiliS' 
ing  o  roiin  boio  which  did  not  disturb  tko  oils 
ond  otiminotoi  tho  ghost.  Howovor,  for  tnony  spo* 
cific  drofting  popors  whoro  thoro  is  no  ghosting 
erobiom,  tho  ofiginol  (groon  bock)  STANPAT  is 
still  proforrod. 

WHICH  ONE  IS  BEST  FOR  YOU? 

Sond  somplos  of  your  drowing  popor  ond  wo  will 
hoip  you  spocify.  tomombor,  STANPAT  is  tho 
romorkoblo  tri-ocototo  pro>printod  with  your  stond* 
Ofd  ond  ropotitivo  btuoprint  itoms^diosignod  to 
sovo  you  huttdrods  of  hours  of  oiponsivo  drofting 
timo. 

SO  SIMRU  TO  USE 


STANPAT  CO.  ^ 

WMITESTONE  37,  N.  Y  .  Oopt.  65 

Phono:  Flushing  9'16b3‘l6l1  ST^RATO 

Q  Enclosod  oro  somplos  of  tho  drafting  jt  »U 
popor(i)  I  uso  (idontify  monufoc- 
turor).  Plooso  spocify  whothor  tub- 
bor  Soso  or  tosin  Soso  STANPAT  is  most 
compotib'o  with  thoso  somplos. 

Q  Sond  litoroturo  ond  somplos  of  STANPAT 

Q  Piooso  quoto  prico  on  our  ondosod  skotchos 
which  wo  oro  considoring  to  hovo  pro-printod 


NAME. 


I  ADDRESS _ I  • 

I  CITY _  I 
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subject  to  the  attention  of  oui 
readers  as  it  develops. 

Trigger  Circuit 

Reference  “Trigger  Circuit  Con¬ 
trols  Quartz  Cn-stal  Lapping’’  (Julv 

18,  p66):  ' 

The  development  of  the  trigger 
circuit  control  was  by  Union  TTier- 
inoelectric  under  U.  S.  Army  Signal 
Supply  Agency  contract  DA86-0^9- 
sc-71061.  The  circuit  should  show 
that  both  audio  and  B-(-  (also 
heater  current)  are  derived  from 
the  receiver.  Frequency',  not  volt-  j 

age.  is  determined  by  the  thickness 
of  the  quartz  blank.  And  the  abra¬ 
sive  is  not  liquid,  but  in  a  liquid  | 

suspension.  j 

Roger  E.  Bennett  i 

Union  Thermoelectric  ' 

Ev.wston,  111.  ! 

I 

I 

Stratolab  | 

Tlic  current  Office  of  Naval  Re-  | 

search  Stratolab  program  aims  to  | 
make  available  to  scientists  a 
manned,  sealed,  balloon-borne  lab- 
orators  20  to  2?  miles  abo\e  the 
earth  for  purposes  of  research,  en-  | 

vironmental  testing  and  systems 
experimentation.  ! 

If  this  new  research  tool  which 
is  being  offered  to  scientists  is  to  j 

hast'  maximum  usefulness,  each  i 
prospectise  user  must  have  the  op- 
jxirtunity  to  participate  in  deter¬ 
mining  its  specifications. 

.Accordingly,  0\R  has  asked  • 
Vitro  Laboratories  to  put  these 
questions  before  the  scientific  com- 
munits':  AA^iild  a  manned  balloon- 
borne  stratospheric  laboratory  assist 
or  further  your  research  and  devel¬ 
opment  activities?  How?  What 
functional  requirements— i.e.,  sta¬ 
bility,  weight,  and  so  forth— would 
vour  activities  impose  on  the  Strato- 
iab? 

To  provide  a  forum  for  discus¬ 
sion.  Vitro,  ONR  and  the  Institute 
for  .Advanced  Studies  plan  to  hold 
a  joint  symposium  dealing  with 
Stratolab  applications  at  the  end  of 
(anuary  19S9.  Papers  describing 
possible  applications  arc  invited. 
I'or  further  details,  please  contact 
the  writer. 

J.  |.  I'ref.m.vn 
V'^ITRO  L.SBOR.VrORIES 

Silver  Spring,  Md. 

November  7, 


ACCURACIES 
BETTER  THAN 
1  PART  IN 
50  MILLION 
are  free! 

WHY  NOT  USE  THEM! 


The  standard  time  and  frequency 
transmissions  of  the  National 
Bureau  of  Standards  radio  sta¬ 
tions  WWV  and  WWVH  provide 
an  invaluable  service  to  labora¬ 
tories  and  experimenters  throujrh- 
out  the  world.  Extremely  precise 
(normal  transmission  stability  is 
within  1  part  in  10**  at  WWV  and 
5  parts  in  10**  at  WWVH)  audio 
and  radio  frequency  standards,  as 
well  as  accurate  time  intervals 
and  radio  frequency  propagation 
waminjrs,  are  placed  at  the  dis¬ 
posal  of  anyone  haviniz  a  receiver 
capable  of  tuninfz  to  one  or  more 
of  the  transmittinfT  frequencies. 
Proper  use  of  these  facilities  can 
be  made  to  supplement  the  instru¬ 
mentation  of  any  laboratory. 

The  Model  WWVC  Standard  Fre¬ 
quency  Comparator  is  just  such  an 
instrument  ...  a  highly  sensitive 
crystal -controlled  radio  receiver 
utilizing  WWV  and  WWVH 
transmissions. 


.MODEL  WWVC 
COMPARATOR 


A  6-po«jtion  dial  ■witehai  prteigtly  to  anf 
Standard  Froqnoney— S.S.  t.  10,  IS.  or  20MC. 
It  features  built-in  oacilloaeope  and  speaker, 
comparator  function  seloctBr,  Collins  plus- 
in  filter  for  hish  seleetivity,  automatic 
sain  and  volume  controls  and  adjustable 
threshold  control  which  eliminates  noise  and 
other  modulation  in  tick  position. 

Send  for  bulletin  ttS67,  “Usins  Standard 
Time  and  Frequency  Broadcasts" 


SPECIFIC  PRODUCTS 

Box  426,  21061  Costanso 
Woodland  Hills,  Calif, 

CIRCLE  276  READERS  SERVICE  CARD 
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Raytheon  diversification  offers 


JOB  STABILITY 


SPARHOW  in — the  Navy's  tenacious,  lightnlng- 
iast,  air-to-air  missile — is  intended  ior  extensive 
use  by  Navy  fighter  aircraft  in  fleet  air  defense. 
Sparrow  HI  is  a  Raytheon  prime  controct 


FOR  CREATIVE 


MISSILEMEN 


Here  is  an  opportunity  to  free  yourself  of  worry  about  a  job 
that’s  here  today,  gone  tomorrow. 

Diversified  assignments  only  possible  in  a  company  with 
Raytheon’s  wide  range  of  missile  activities— means  security 
not  found  in  one-  or  two-project  companies.  You  apply  your 
creative  energies  to  the  many  projects  you  work  on,  and  they 
in  turn  are  your  “insuranc'e”  against  falling  into  a  rut. 

Individnal  recognition  comes  quickly  from  Raytheon’s 
young,  engineer-management— men  who  are  keenly  aware  of 
the  engineer’s  needs  and  contributions  to  missile  progress. 

Dynamic  Raytheon  growth— the  fruit  of  this  management’s 
progressive  policies— is  best  illustrated  by  the  fact  that  Ray¬ 
theon  is  already  the  only  electronics  company  with  two 
prime  missile  contracts— Navy  Sparrow  III  and  Army  Hawk. 

The  next  step  is  up  to  you.  Why  not  get  frank  answers  and 
helpful  information  on  the  type  of  job  suited  to  your  back¬ 
ground  and  talents,  its  location,  salary  and  other  important 
details.  Write,  wire  or  telephone  collect:  The  number  is 
CRestview  4-7100  in  Bedford,  Massachusetts.  Please  ask 
for  .1.  Clive  Enos. 


HAWK — the  Army's  defense  against  low-altitude 
attackers — carries  out  its  destruction  in  the  blind 
zone  of  conventional  radars.  Hawk  development 
and  production  is  under  Raytheon  prime  contract 


TARTAR — A  substantial  contract  for  vital  electronic 
controls  for  this  Navy  destroyer-launched  missile  is 
held  by  Raytheon.  This  equipment — a  tracking 
radar  and  associated  uiUts — enables  ft  to  "lock 
on",  ding  to  target's  path,  despite  evasive  tactics. 


WEAPONS  SYSTEM  ANALYSIS  •  CONTROL  SYSTEMS 
•  PACKAGING  •  MICROWAVE  •  RADAR  •  SPECIH- 
CATIONS  •  MISSILE  AERODYNAMICS  •  WIND  TUN¬ 
NEL  TESTING  •  AERODYNAMIC  HEATING  •  ROCKET 
ENGINEERING  •  VIBRATION  MEASUREMENT  and 
DATA  REDUCTION 


ADVANCED  PROJECTS  in  aeronoutioal  structures 
as  well  os  missile  guidance  and  control  ore  now 
underway  in  Raytheon  laboratories.  New  facilities 
are  continually  iMing  added  tor  this  work. 


M/SS/L£-  SYSTEMS 
I  DIV/SION 


PRELIMINARY  NEW  DESIGNS  of  tomonow's  mis¬ 
siles  will  result  from  the  advanced  work  being 
done  by  today's  missile  engineers.  Raytheon  plays 
an  Importont  role  in  this  area. 


£iice/feftce  in  Elnciionha 
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EMPLOYMENT  OPPORTUNITIES 


Avco 


mBHJURt! 

projeris.  Old  engineers  unlimifed 

ever  increasing  horizons  g  a  suagest 

opporfunities  lor 

you  investigofe  joining  with  CROSIEV 
"Partners  in  Opportunity . 

HIRE  ARE  FIELDS  OF  CURRENT  ACTIVITY: 

1.  GROUND  RADAR 

AIRBORNE  DEFENSE  SYSTEMS 
ANTENNA  AND  MICRO-WAVE 

equipment 
COMPUTER  AND 
ANALYTICAL  SERVICES 

(D»tign  and 

(Programming  end  AppRcofionJ 

COMMUNICATIONS 

(Vehicular  Kadio  and 
Airborne  Keceivert) 

AIRBORNE  FIRE 
CONTROL 

SERVO-MECHANISMS 

transistorized  equipment 
GUIDED  MISSILES 

/nfrared  research 


5. 


Write  us  for  complete  details.  We 
you  literature  and  we'll  tell 
odvonfoges  of  family  living 
-  "Queen  City  of  the  West,  Closest  to 
the  Heart  of  America",  There  ore 
numerou.  eompony  benefit,  ond  you  will 
be  poid  generous  relocation  expenses. 

SamJ  year  ratama  t»i 

Frank  Plasho,  Pnnonnel  M^./ 

Division  Headquorters  Dept.  40 


iNQINURS  •  SCIENTISTS 


R&D 

-.Opportunities  in 

^CALIFORNIA 

With  SYLVANIA 


I 


iUCTtONIC  ENOlNEEftS 

RED  ia  eleelrMiie  caaaletmeasare 
•y^ems  mrlaEmg  iraasailUrt.  re- 
ceUere,  eaelyaer*.  direrfiea  iMieri, 
deU  beadliac.  RF  cireails  A  eaieaaat. 

FIEIO  ENOINEERS 

Te  werk  in  AeU  m  verted  dMMttk 
A  fereifa  esokcaaieaU.  le  iartell  elec- 
traak  eqaipaieal,  perfena  rafiaeer- 
lac  leele.  trela  aillilerr  pereaaael. 
ead  pravide  tagiaeefiac  aMtoleace  la 
aillilery  reaimeader*.  BS  decree. 

TlfU  ENOINEERS 

DasIcB*  raaelraetiaa  A  levtiac  ef 
TreveUac  ^’eve  labe«.  Miaiaiam  1 
year  experkace  la  leel  A  evelaellaa 

ef  TlTTi. 

SR  MECHANICAL  ENGINEERS 

Perfera  BMciMakal  deeica  ead  leel  ef 

lakes,  ceaopeaeats  A  leebac-  S  year* 
experieaee  ia  aseelieakel  dee%a,  leel* 
lac  E  evelaetiac  tpeeiel  parpese  tabes. 

SYSTEM  STUDIES 

Aaeylsk  ead  leckel  deeipa  af  dtckal 
reaipiiler  ckraRs.  7  er  aieve  veers 
experieare  desireUe  ka  varied  pM*es 
ef  sleet  Peak  sysleais  aaalysk,  wtlli 
raipisasit  ea  ceaipaler  lepk.  Advaared 
decrres  deskable. 

COMFUTERS  A  DATA  HANDLING 

DAD  ef  iraasltteriard  rkralts  A  lilcli 
•peed  dtcAkI  ceaipaler  %WaseM4. 
C^eatac*  **  dAI  levels  far  eaciaeerv 
wkli  eiperkare  la  eeaipuler  desica  A 
Iraasislerieed  ckraits. 

MICROWAVE  ENGINEERS 

Plea  A  perferas  aikrewave  aipevl- 
aseats  ea  ferrilet  A  ceveesa  eledreae 
pbeaeaseae  la  relellea  le  de^le|>- 
Bseal  ef  askrewave  realrel  devkes. 
Experieare  la  nkrewave  iraasmkolea 
A  aMesareaaat  repaired  vrHli  experi¬ 
eare  la  blcE  vacaaai  sysleais  detir- 
aUa. 

RESEARCH  SCIENTISTS 

Te  perferm  llneerelkal  eaalysis  A 
ceadarl  experiaseals  ia  predartlea 
ef  allra-vielel  redieliea,  aikrevsave 
breakdevra  ia  eselertder  gases  A  the 
Ireasosksoea  ef  elerireeiecaelk  waves 
tbreacb  ieaieed  sbedi  frealt  A  plas- 
aias.  Adveered  degree*  desirable. 


PUrut  send  yostr  ttsnme  to 
Mr.  J.  C  Richards 

Tf 

SYLVANIA 

SVLVANIA  eLCCTttlC  PSOOUCT*  INO  | 

P.O.  Box  1296 
Mountain  View,  California 
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EMPLOYMENT  OPPORTUNITIES 


FOR  ENGINEERS 

AND  SCIENTISTS: 


Address 
for  challenges 
with  a  future 


New  developments  at  Goodyear,  as  well  as  new  complexi¬ 
ties  in  the  international  scene,  have  intensified  our  need 
for  missile  engineers  — and  engineers  of  all  kinds. 

If  you’re  a  man  of  talent,  training  and  imagination,  we 
want  you  —  and  we  want  you  now. 

We  want  you  at  Goodyear  Aircraft  in  research,  develop¬ 
ment,  design,  production. 

We  want  your  skills  on  such  vital  projects  as  SUBROC  — 
the  new  antisubmarine  weapon  system  which  is  spear¬ 
headed  by  an  underwater  guided  missile.  On  REGULUS II, 


MACE,  and  NIKE  ZEUS.  On  missile  nose  cones,  radar, 
radar  structures,  radomes,  ballistic  missile  early  warning 
systems,  ground  support  equipment,  and  an  array  of  bold 
challenges  with  a  future. 

You’ll  find  salaries  and  benefits  at  Goodyear  Aircraft  are 
fine.  You  can  continue  academic  studies  —  company-paid 
tuition  courses  leading  to  advanced  degrees  are  available 
at  nearby  colleges. 

For  further  information  on  your  career  opportunities  at 
Goodyear  Aircraft,  write:  Mr.  C.  G.  Jones,  Personnel  Dept., 
Goodyear  Aircraft  Corporation,  Akron  15,  Ohio. 


GOOD^^EAR  AIRCRAFT 
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liigia«ar*>CE,  ME,  Physiciais 


PROFESSIONAL  CHALLENGE 
AWAITS  YOU  AT  ANY  POINT 
ALONG  THE  RF  SPECTRUM 


DMign  of  oloftronic 
intIrufiionMilion  for 
undorwotor  ordrtonco. 
Analytical  and  onpori- 
montol  trootmont  of 
tciondflc  roMorch  prob- 
lorn*  in  Itio  fiolrh  of 
hydrodynomict,  ocowt- 
tict,  oloctronlcs.  not- 
worli  Ifioory,  torvo- 
mocfianltini,  mochanio, 
information  tkoory  and 
noiso  analytic  includ¬ 
ing  arraloguo  and  digi¬ 
tal  cdmputotiont. 


SYSTEMS 

ENGINEERS 


At  General  Electrids  Light  Military  Electronics  Department 


o  Opfortooitiot  for  Crtdoatt  Study 
•  facoHy  Appolatoiioti  for  Ooolidod  AggHcoott 
o  Eicolloot  Wortlof  ood  Uoiof  Coaditiom 


By  designing  across  the  entire  elec-  areas  of  electronics, 
tromagnetic  spectrum.  Light  Mili-  But  equally  important,  Light 
tary  displays  diversification  that  is  Military’s  diversity  demonstrates  a 
unique  in  the  industry.  characteristic  of  high  significance 

It  takes  a  versatile  engineer  to  to  engineers  seeking  long-term  fu- 
answer  the  challenge  protected  by  tures  —  s/ofirV/'/y. 

tbistypeof  diversity— one  who  can  A  unique  combination  of  these 
move  freely  across  his  discipline,  two  factors  —  diversity  tmd  stability 

exposing  himself  to  unfamiliar  —provides  the  formula  for  unusu- 
problems  and  exploring  new  ideas  ally  rewarding  careers  at  Light 
with  colleagues  in  the  advanced  Military  Electronics  Department. 

We  are  particularly  interetted  in  talking  to  people  capable  of 
circuit  design  and  systems  analysis  in  the  following  fields: 

POLARIS  MISSILE  OUIDANCE  -  ELECTRONIC  COUNTERMEASURES  PROGRAMS 
-  SURVEILLANCE  *  FIRE  CONTROL  RADAR  -  DIOITAL  TECHNIQUES  -  DISPLAV 
DEVICES  -  NAVIGATION  EQUIPMENTS  -  MICROWAVE  DEVICES  -  TRANSISTOR 
TECHNIQUES  -  RELIARILITY 

Also  Mechanical  Engineers  interested  in  the  following  fields: 
ELECTRONIC  PACKAGING  -  SHOCK  G  VIGRATION  -  EQUIPMENT  CONFIGURA¬ 
TION  -  HEAT  TRANSFER  -  MECHANISMS 

Also  Openings  in  ADMINISTRATIVE  ENGINEERING  -  TECHNICAL  WRITING 


ARNOLD  ADDISON 
PnrtonnnI  Dirnctor 


Research  &  Development 


Move  ahead  with  a  young, 
rapidly  expanding  organiza¬ 
tion  in  Hicksville,  LI,  N .  Y. 


PROJia  ENCINIERS 
SENIOt  ENGINEERS 
ENGINEERS 

B.S.  in  E.f.  or  Fhysict 

Wo  nood  ol  onco  for  lifolimo  coroors— addi¬ 
tional  Iroinod  portoniwl,  at  all  lovolt,  on- 
porioncod  in  circuitry  and  oquipmont  docign 
or  opplicablo  oxp  to  work  on  UHf  A  VHF 
tyctomt,  wido  bond  knowlodgo  dotirablo;  for 
cnollongittg  otiignmontc  on  okKtronic  countor- 
moosuro  lyttoms  for  military  application  ortd 
oloctronic  inttrumonfc  for  civilian  uso. 

Salaries  comnieRsarate  wHIi  ability. 

Excellent  benefits  including  ProRt 
Sharing  Retirement  Trust  Plan. 

Call  for  intorviow 
1  £  e  ^  J.  V.  Hick, 

w  4  Blm  u  OVorbrook  1-7100 

-^1^1  or  .ond  rocumo 

.q*  in  confidonco  to 


GENERAL 


ELECTRIC 


Forward  your  rosumo  in  confidonco,  or  simply  fill  out  and  mail  this  coupon. 


Mr.  Richard  C.  Kimm 
Gonaral  Eloctric  Company 
Light  Military  Elactronics  Dopartmant 
Franch  Road,  Utica,  N.  V. 


I  am  interested  in  profes.4ional  career  opportunities  at  Light  Military. 


Homs  Addrsss. 


Eona _ Stata. 


.Dsgraa  (s). 


4  am  particularly  intarastad  in  ths  following 


tachnical  araas: 


(U.  S.  citizaqship  raquirad) 
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TEST  EQUIPMENT  ENGINEER  John  W.  Lloyd  tells  why  his 
work  on  the  B-70  Weapon  System  at  IBM  Owego  affords  him 
the  creative  engineering  career  he  always  wanted. 


WHAT  IT’S  LIKE  TO  BE  A  CREATIVE  ENGINEER  AT 


'Test  equipment  engineering,”  says  John  Lloyd,  "is  particu¬ 
larly  stimulating  when  it’s  part  of  a  project  as  new  and 
important  as  the  B-70,  sometimes  described  as  ‘a  huge  flying 
computer.’  Right  now  I’m  coordinating  the  design  of  engineer¬ 
ing  support  equipment  for  an  advanced  digital  airborne  com¬ 
puter,  part  of  the  B-70’s  bombing-navigational  and  missile 
guidance  system.  There’s  a  minimum  of  routine.  In  order  to 
design  test  equipment  you  must  know  —  or  learn  —  about  the 
equipment  to  be  tested;  among  these  are  radar,  servo  sys¬ 
tems,  digital  and  analog  computers,  inertial  guidance.  I  see 
my  professional  growth  assured  as  IBM  continues  to  develop 
computers  for  airborne  applications.” 

Challenging  assignments  now  open 

•  Airborne  digital  &  analog  computers 

•  Inertial  guidance  &  missile  systems 

•  Information  &  network  theory 

•  Magnetic  engineering 

•  Maintainability  engineering 

•  Optics 

•  Radar  electronics  &  systems 

•  Servomechanism  design  &  analysis 

•  Theoretical  physics 

•  Transistor  circuits 

e  Units  &  systems  test  equipment 

There  are*other  openings  in  related  fields  to  broaden  your 
skills  and  knowledge. 

Qualifications: 

B.S.,  M.S.  or  Ph.D.  in  Electrical  or  Mechanical  Engineering, 
Physics,  or  Mathematics,  and  proven  ability  to  assume  a  high 
degree  of  technical  responsibility  in  your  sphere  of  interest. 


FOR  DETAILS,  just  write,  outlining  background  and  interests, 

Mr.  P.  E.  Strohm,  Dept.  554Y 
International  Business  Machines  Corp. 
Owego,  New  York 


IBM  is  a  recognized  leader  in  the  rapidly  expanding  electronic 
computer  field.  Its  products  are  used  for  both  commercial  and 
military  applications.  Continuous  growth  affords  excellent  ad¬ 
vancement  opportunities.  The  "small-group"  approach  assures 
recognition  of  individual  merit.  Company  benefits  set  stand¬ 
ards  for  industry,  and  salaries  are  commensurate  with  your 
abilities  and  experience. 


MILITARY 

PRODUCTS 


Plants  and  laboratorlM;  Endicott,  Kingston,  Owego.  Poughkeepsie, 
Yorktown,  N.  Y.;  Lexington,  Ky.;  Rochester,  Minn.:  San  Jose,  Calif. 
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YOUR 


^^4 


A  / 

^  ■■  if- 


Get  Into  a  key  missile  program  at  BENDIX 
—prime  contractor  for  the  Tales  missile 


Engineering  can  be  a  really  satis¬ 
fying  career — and  within  engineer¬ 
ing  one  branch  stands  out.  That’s 
Guided  Missiles.  If  the  missile  field 
is  the  one  you  want — hear  this.  We 
need  engineers  with  exceptional 
ability  who  can  handle  responsibility. 

At  Bendix  you  work  with  men 
who  are  outstanding  in  every  phase 
of  engineering.  You  use  facilities 
second  to  none.  You  do  work  that’s 
challenging  and  important — work 
that  offers  exceptional  opportunities 
to  build  your  professional  standing. 


You  will  enjoy  Midwestern  living 
at  Bendix,  too.  Fine,  four-season 
climate  and  excellent  recreational 
facilities  are  close  at  hand.  In  addi¬ 
tion,  Bendix  offers  you  a  liberal 
personal  benefit  program. 

If  this  interests  you  and  you  want 
additional  information,  mail  the 
coupon  below  for  your  copy  of 
“Opportunities  Abound  at  Bendix 
Missiles”.  You  can  read  it  through 
in  half  an  hour — and  it  may  prove 
to  be  the  best  half  hour  you’ve  ever 
spont  in  your  life. 


Bandit  Prodwet*  DWhim — MtatUat 
403P  S.  B«i|*r  St.,  Mishawtlu,  Ind. 

Gentlaman :  I  would  likt  moro  information  concorninf  opportunitias  in  guidod 
missiles.  Plaasa  sand  ma  tha  booklet  “Opportunities  Abound  at  Bendix 
Missiles.” 


NAME 


ADDRESS 
CITY  -- 


ADVANCED  WEAPONS 
ASSIGNMENTS 

Cmrtiit  Vovglit  Itardwart  inclvdts  F8U 
i«t  iflittr  s*ri«t  and  tiM  RtgitlMS  |«M«d 
missiles.  Amonf  projects  eai^r  way  ore 
DyiM-So«r,  ASW  studies,  spacecraft, 
other  advoNced  weapoas  programs. 

Gaidance  Specialist. 

M.S.  or  B.S.  in  E.E.,  6  to  8  years  experi¬ 
ence,  with  strong  l^kground  in  inertial 
guidance  for  missiles.  To  apply  inertial 
guidance  systems  to  odvanc^  missiles. 
Responsibility  includes  creating  system 
corfeept  for  ^sic  problem;  establishing 
required  performance  and  proving  it 
analytically;  supplying  preliminary  pnys- 
icol  data,  and  pr^ring  very  prelimin¬ 
ary  system  specifications.  Some  sup¬ 
plier  contoct. 

Radar  System  Engineer  or  Specialht. 

A.E.,  or  E.E.,  (M.S.  preferred)  with  at 
leost  6  years  experience  in  systems 
and/or  design  for  radar  and  fire  con¬ 
trol.  To  make  high-level  studies  of  od- 
vonced  guidance  and  control  systems. 

A.  1.  Jorrett,  Atonooer 
Advanced  Mfeapeni  fnginaeriiig 
Oepf.  K-13 


OWMCMMV 

o A  UU ,  T  ■ ■ A« 


ELECTRONIC  ENGINEER 

(Senior  ) 

QUALITY  CONTROL 


Develop  test  equipment,  methods 
and  pro<-rdures  for  determlnins 
conformance  of  complex  electronic 
equipment  with  Company  and  Air 
Force  specifications. 

Contact  various  electronic  manu¬ 
facturers  to  determine  and  purchase 
equipment  as  required  to  test  and 
simulate  fliKht  operations  of  radar, 
naviftation.  Are  control  and  similar 
electronic  systems. 

Also  develop  procedures  for  use  of 
electronic  test  equipment.  Conduct 
investigatory  work  and  recommend 
corrective  action  and  chanites.  EE 
deqree  required. 

Ko/ory  r'oeimrsasrnfr  ritk  ahillly. 

In  addition  to  other  advantases 
Republic  offers  a  comprehensive 
beneAt  program  among  the  Anest  in 
industry. 


Send  Renume  in  Confidence  to 
Mr.  W.  WaUh 
Employment  Office 

G 

Farmingdale,  Long  Island,  N,  Y. 


194 


November  7,  1956  —  ELECTRONICS  engineering  issue 


/ 


TEMPERATURE  SOLID  STATE  MASER  RESEARCH* 

.1 

! 


You,  too,  can 

PIONEER 
on  such  new  frontiers 


At  Texas  Instruments,  you  can  apply  your  Master  or 
Doctorate  specialty  under  conditions  of  substantial  freedom. 
Explore  scientific  horizons  with  outstanding  associates  . . .  using 
facilities  that  permit  work  of  highest  technical  caliber.  Expand 
your  professional  potential  in  free  exchange  of  ideas ...  in  an 
atmosphere  where  you  and  your  work  are  recognized  as  vital. 

Favorable  research  climate  is  a  major  factor  in  the  swift  growth 
of  this  28-year-old  company  whose  sales  rate  has  increased 
20-fold  over  the  last  decade.  Recognition  of  individual  talent 
and  achievement  has  helped  Texas  Instruments  grow  to  be  one 
of  the  500  largest  industrial  companies  in  the  country.  To  pace 
TI's  leadership,  the  Central  Research  Laboratory  will  soon  move 
its  expanding  scientific  community  into  a  new  building  designed 
to  establish  an  even  finer  creative  environment. 

Avail  yourself  of  this  opportunity  for  self-expression  in  creative 
research.  In  addition,  enjoy  TI's  generous  personnel  benefits  as 
well  as  encouragement  and  assistance  in  personal  development. 
Tl  labs  are  in  the  city  yet  away  from  downtown  traffic  . . .  within 
minutes  of  fine  residential  areas,  cultural  activities,  churches, 
highly  rated  schools  and,  of  course,  year-around  outdoor  recre¬ 
ation  in  the  pleasant  climate  of  the  Southwest. 

BASIC  t  APPLIED  RESEARCH  Masters  and  PhD’s  interested  in  these 
activities,  please  write  A.  E.  PmeetL 

In  addition  to  research,  there  are  excellent  openings  for  ME’s  and  EE’s, 
electronics  engineers  espeaally,  in-ELECTRONIC  B  ELECTROMECHAN¬ 
ICAL  APPARATUS  Radar,  sonar,  infrared,  optics,  magnetics,  telemetering, 
communications,  computers,  transformers.  Write  Jabn  PMsten. 

For  SEMICONDUCTOR  DEVICES  B  OTHER  COMPONENTS  Transistors, 
diodes,  rectifiers,  capacitors,  resistors,  transistor  circuit  applications,  test 
equipment,  mechanization,  write  Harry  Laur. 

WLOW  TEMPERATURE  PHENOMENA.  WMH  uaNMnial  hpRuIHm  ia  IM«  RH4 
aitf  ka  aaaM  ttaw  away,  tka  palaalial  It  ta  irtai  M  Tl’t  waaa  al  laMraal  tkal  tra  ara 
aa|ata<  la  a  kraaA,  kaak  tapfattk  la  tka  praMaaw  lavakraA.  TMa  aetialty  la  aaly  aaa  al 
laaM  M  takiacit  aa«  aaAtf  itaky  at  Taiaa  latIraaMalt— cavtfiaf  kaak  aaU  ayyllae 
raaaarak  la  aaM  itala  ykytlea,  aularlak,  Aavlaaa,  Aata  lyttaan,  aaU  aartk  tclaatai; 
caaaaatraUaf  aa  aiatltiaiaatart,  atactralaaUaaacaata,  lirraaiaiaatlea.  awfaatlc  rataaaaca, 
aapartaaeattlylty,  Malatlrlta,  latraraA,  laafkytltt,  taawatari,  awawflat,  aaU  traaalatart 
ylaa  ykytlaa  tkaaUaal  ttaeiaa  al  AWIaalaa,  aNayiat,  aryttal  wtwlk,  aae  cryataMaa  parlaatita. 


Texas  Instruments 

INCORPORATED 

6000  LEMMON  AVENUE  •  DALLAS  9.  TEXAS 


I 
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Man-Machine  Relationships -A  Changing  Field  for  OPERATIONS  RESEARCH  SPECIALISTS 


Change  is  in  (he  very  nature  of  System  Development  Corporation's 
work  in  man-machine  relationships.  This  work  involves  two  maji 
projects: 

(1)  creating  and  conducting  large-scale  training  programs  in  present 
and  planned  air  defense  systems; 

(2)  operational  computer  programming  for  SAGE 

In  each  project,  the  interaction  of  men  and  complex  machine  sys* 
terns  is  of  prime  importance. 

And  in  each  project,  any  change  that  affects  air  defense  —  a  new 
missile,  a  revised  strategic  or  tactical  concept,  an  important  tech* 
nical  development  —  requires  intensive  effort  and  cooperation  by 
Operations  Research  Specialists,  and  an  unusual  combination  of 
scientists  and  engineers. 

In  effect,  specialists  in  many  fields  at  SDC  must  react  technically  to 
all  changes  that  directly  or  indirectly  affect  air  defense.  Their  work 
—  whether  in  Operations  Research,  Aerodynamics,  or  any  other 


SLP 


area-is  shaped  to  a  great  extent  by  possible  man-machine  relation¬ 
ships.  In  this  respect,  SDC  is  unique  among  companies. 

Operations  Research  Specialists,  Engineers,  Behavioral  Scientists, 
and  Computer  Programmers  whose  aptitude,  training  and  intellec¬ 
tual  capacity  enable  them  to  work  in  an  environment  of  change 
are  invited  to  write.  Address:  R.  W.  Frost.  2408  Colorado  Avenue 
Santa  Monica.  California,  or  phone  collect  at  EXbrook  3*9411  in 
Santa  Monica. 


An  independent  non-profit  orfaniution 


Santa  Monica.  California 


SYSTEM 

DEVELOPMENT 

CORPORATION 


EMPLOYMENT  OPPORTUNITIES 


ONLY  A  FEW  ENGINEERS 

SNOULD  ANSWER  TNIS  AD 

YOU  may  be  one  if  YOU 

▼  Have  grown  rapidly  but  have  reached  an  organizational  barrier 

▼  Want  to  grow  further  in  Weapon  System  Management 

▼  Have  an  advanced  degree  with  10  or  more  years  in  airborne  elec¬ 
tronics  or  related  applicable  experience,  including  responsibility  for 
hardware  development  and  electronic  aspects  of  weapon  systems 

▼  Are  qualified  for  technical  management  in  one  of  the  following  fields: 

DEVELOPNENT  OF  MCRAn  AND  NISSIIE  SYSTEH  CONCEPTS 

ADVANCED  DI6ITAL  HCNNIDOES  AND  DEVaOPMENT 

NAVWATIONAL,  MIDANCE  AND  CONTIOL  EQUIPNENT  DESICN 

TEST  EQWPMENT  DESKN 

Win  pay  coiRpetitive  salaries  to  qiulified  rndhridNab 

Selected  appHcaats  will  be  interviewed  n  St  Lonis 

SEND  RESUME  IN  CONHOBICE  TO: 

RtwimI  P.  Kalwna 

EnoiMAriftf  EwBlwyiRWirt  SwpwnrI— r 

p.  o.  Mx  sie,  St.  Lmu  ee,  m*. 

M?D0NNELL  ^  .. 

-  CcpSfftd/iffn 

1  ENGINEERS 

ffl  The  Electronics  Division,  located  in  Carlstadt,  N.  J.,  has  immediate 

HI  openings  for  graduate  engineers  at  all  levels  who  have  been  associated 

1  with  electronics,  electro-mechanical  and  mechanical  systems  and  equip- 
1  ment. 

PROJECT  ENGINEERS  JUNIOR  ENGINEERS 

An  administralive  technical  fmc-  “  '‘'“’"WS'  of  'lo¬ 

tion  involving  general  electro- 

mechanical  design  and  liaison  MECHANICAL  DESIGNERS  A 

engineering  with  all  departments  LAYOUT  DRAFTSMEN 

of  the  Division  as  well  "as  with  Experience  on  sheet  metal  fabri- 

customers.  cation,  light  structural  units,  gear 

trains  and  linkages. 

SENIOR  ENGINEERS  ELECTRICAL  DESIGNERS  A 

A  general  knowledge  of  control  LAYOUT  DRAFTSMEN 

type  circuits  and  systems,  analog  Experience  on  chassis  packaging, 

and  digital  computers,  audio  sys-  printed  circuits,  systems  sche- 

tems,  servo  mechanisms.  matics  and  general  wiring. 

Send  detailed  resume  including  salary  requirements  to:  T.  W.  Cozine, 
Mgr.,  Executive  &  Technical  Placement,  Curtiss- Wright  Corporation, 
Dept.  ED  8,  Wood-Ridge,  N.  J. 

CURTISS'WRIGHTu 

1  CORPORATION 

CROSBY  LABORATORIES,  INC. 

Mutray  G.  Crosby  &  Staff 

RAdio  •  ElATtrocilrt 

ReMftrrli  DereldpoiMK  A  Mamif»rturUic 
C'oiMMUOlcftltMM,  FM  A  TV 


ELECTRONIC  RESEARCH 
ASSOCIATES,  INC. 

.  "THAN8IKTOBIZK"  YOUB  PBOOUCT! 
CuaiplM*  Herrin  Ib  mnlllPB.  fiintrb.  Hereln- 
■mt.  ud  ■roductloa  on  Trmaolnor  oironitn. 
prodnnt  oad  InolnoMnutloa. 

•  T  Factorr  Plan  Cedar  Oroore.  N.  J. 

Cbtar  F-MM 


ERCO  RADIO 
LABORATORIES,  INC. 

Roiiio  Communiettiom  Equipment 

>(tDnrlaf  -  Dealan  •  UarelovaMat  •  Prodartli 
Our  llOlb  Yf«r  In  Air  to  Ortiund 
rommuntenUon  nod  Rndlo  IWncocu 
Unitleo  €!lty  •  IdOAg  UkAnd  •  N«w  York 


MEASUREMENTS 

Research  &  Manttfacturing  Engineers 

Harry  W.  Bonrk 
HpeclaUat  In  the  Unlcn  and 
DeretofHneM  tt  Eleetnalc  Teat  laairmenta 
Bomtoii.  New  Jeney 


ALBERT  PREISMAN 

Consulting  Engineer 

TeterlHaa.  Pnlae  TeJmlniiei,  TIdao 
AmpHSera.  Paieat  letdininil  aaaawltaUaB. 
ei(  St.  Aadrewa  I^aae.  Sllrer  Bprliid.  liarylaad 


TELECHROME  MFC.  CORP. 

Electronic  Design  Specialists 

COIiOR  TKLKTISION  BQUIPMKNT 
PlylDt  Spot  Hraanera,  Color  Symbnlaera.  Keyrra. 
Monitor*.  OAcIlkMOOM  tad  Bolotod  ▲ppnretUA 
Trkrmrtpfinf  for  Oulded  Mloollro. 

i.  R  PnpklD-riumioa.  Pro*.  4  04r.  rf  Vn#. 

18  Ranirk  Dr.  AmltTTllto.  L.  l.e  N.  T. 


I  YARDNEY  LABORATORIES,  Inc. 

j  Research-Design-Development 

Klortro-rhtmtfol  Oonertiort  of  Rncrer 


4t'4l  Lronard  Strott 
Mew  York  ISy  N.  T. 


worth  C’SltO 


Professional  Assistance  .  . 

in  solving  your  most  difficult  prob- 
Inms  in  the  specialized  field  of 
electronic  devices  is  offered  by 
these  consultants. 


1981 
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EMPLOYMENT  OPPORTUNITIES 


OF  ADVANCED  PROJECTS 
AT  STROMBERG-CARLSON 

Electronics  Arm  of  General  Dynamics  Corporation 
in  Rochester,  New  York 

The  many  areas  in  which  research,  development  and  desigrn  groups  work  include  radar,  navigation, 
microwave  communications,  air  traffic  control,  sonar,  automatic  test  equipment,  gruided  missile  elec* 
tronics,  nuclear  instrumentation,  telecommunications,  electro-acoustics,  and  Hi-fi  equipment. 

Recently  Stromberg-Carlson  was  appointed  Systems  Manager  and  Prime  Contractor  for  an  impor¬ 
tant  new  USAF  passive  reconnaissance  system. 

You  join  two  professional  communities  when  you  come  to  Stromberg-Carlson — the  company,  and 
the  City  of  Rochester,  which  has  the  largest  percentage  of  professional  people  for  a  city  of  its  size 
(500,000)  in  the  nation.  And  in  many  other  ways  Rochester  is  an  ideal  spot  for  an  engineer  or 
scientist  to  live  and  raise  a  family... noted  for  its  cultural  advantages;  advanced  study  opportuni¬ 
ties  at  U.  of  Rochester  with  its  famed  Eastman  School  of  Music  and  Symphony;  unrivaled  park 
and  school  systems;  modem  hospitals.  And  Rochester,  gateway  to  the  Finger  Lakes,  is  in  New  York’s 
famous  upstate  vacationland,  near  Niagara  Falls,  Thousand  Islands  and  Adirondack  Mountains. 

Immfdiate  openingn  for: 


RESEARCH  &  ADVANCED  DEVELOPMENT 

I.ABOKATORV  MANAOKR  —  Radio  CommunlcatloDa. 
To  dlro^’t  xau  Invnivina  Informalloa  theory,  modula- 
tloa  lochnliiura.  proiiagatinn  phonomrna.  mlirowave 
tr<'hnl<iara  rtr 

HKMOR  M.tTHEMATICI.tN— PbD  or  outstanding  MS 
In  Math.  Phyaira  or  KE.  Spoclallst  In  Information  theory 
applied  to  communP-atlona  and  data  syatema. 
PHYSICISTS  or  KB*a — experlencred  In  tommunlc-aliona 
research  Involvins  microwave  technolocy.  solid  state 
circuitry  and  mathematical  Investlsatlons. 

ELECTRONICS  ENGINEERING 

SRMOR  KTAFT  RNfilNEF.RS— heavy  ex|>erlenre  In  one 
of  the  follnwlny  areas,  to  become  a  recoynlzed  authority: 

1  Automatic  teat  equipment 

2  Undersea  warfare  fairborne  and  submarine  sonar 
systems) 

1.  Dlnllal  computer  systems  (airborne  navigation  and 
missile  guidance) 

4  Advanced  communications  systems 
PRINCIPAI.  KMilNEKR— to  develop  and  Investigate 
new  Ideas  In  nulomatlc  control.  Including  digital  com¬ 
puter  iiroblema. 

SECTION  HEAD — hmad  exi>erlenre  In  electronic  circuit 
design  and  development,  data  handling,  automatic 
teal  oiulpment,  communications  or  navigation. 

SRMOR  EE's.  PHYSICISTS  or  EE’e— for  major  phases 
In  development  of  such  projects  as: 

1.  transistorised  nuclear  reactor  Instrumentation. 

2.  transistorised  industrial  iimceas  control  e<)Uipment. 
2.  advanced  navigation  techniques  Including  TACAN 

and  NAVTAC. 

4.  advanced  automatic  teat  equipment. 

I.  airborne  aitd  underwater  Sonar. 

f.*  <  ountermeaaures. 

T.  advanced  rommunlcatlona  systems 

5.  transistorised  digital  machine  tool  controls. 


ELECTRONIC  SYSTEMS 

SECTION  HEAD— PhD  or  MS  In  EE  or  Physics.  To 
supervise  and  act  as  consultant  and  liaison  specialist 
In  systems  design  work — both  theoretical  and  equip¬ 
ment — in  broad  communications  projects. 

SECTION  HEAD — to  supervise  integration  of  antennas 
(emphasis  on  broadband  ECM  receiver  types)  Into  an 
ECM  reconnaissance  system. 

SENIOR  ENGINEERS— experience  In  systems  theoreti¬ 
cal  design  and/or  equipment  dealgn.  Requires  knowl- 
e<lge  of  entire  electromagnetic  spectrum,  working 
knowledge  of  propagation  methoda 

TELECOMMUNICATIONS 

PRINCIP.AI,  SCIENTIST — to  consult  on  semi-conductor 
problema  Requires  knowledge  of  application  of  solid 
stale  devices  In  electronics  engineering;  theory  of  semi¬ 
conductors  etc. 

SENIOR  ENGINEERS 

1.  for  telephone  network  design  Including  modern  syn- 
tltesis  Alters,  delay  equalisers,  discriminator  net¬ 
works,  loss  and  phase  equalisers,  transistor  switch¬ 
ing  circuitry  etc. 

2.  for  RAD  of  electronic  switching  systems  involving 
Sfdid  stale  devices  and  new  relay  switching  clrculta 

EE's  or  Etiulvalent 

1.  experienced  in  carrier  engineering,  knowledge  of 
dial  and  manual  telephone  systema 

2.  fur  systems  engineering  work  required  by  telephone 
central  oAlce  equipment. 


7/  you  qualify  for  one  of  the  poaitions  Hated  above, 
write  immediately  to  F red  E.  Lee,  Manager  of  Technical  Peraonnel. 

^  STROMBERG-CARLSON  ^ 

1^  A  OIVI.IOS  OF  OCNFFAL  OYSAMIC.  COAFOAAT.ON 

1447  N.  GOODMAN  STREET  •  ROCHESTER  3,  N.Y. 
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This  is  one  of  a  series  of  professionally  informative  messages  on 
RCA  Moorestown  and  the  Ballistic  Missile  Early  W arning  System. 


RCA  MOORESTOWN 
AND  BMEWS 


At  its  Moorestown  Elngineering  Plant,  RCA  has 
centered  the  responsibility  for  direction  of  the 
BMEWS  Project.  As  Weapon  System  Manager, 
RCA  has  the  task  of  "turnkey”  delivery  of  a  fully 
integrated  system  for  early  detection  of  missile 
attack  on  this  continent,  bmews  involves  establish* 
ment  of  a  discriminating  and  alert  line  for  detection 
of  aerial  objects,  coordinated  with  an  intelligence 
center  for  interpretation  and  initiation  of  counter* 
weapon  action. 

There  are  unique  technical  problems  in  high  radar 
power;  long  range;  scanning  and  tracking  tech* 
niques;  interference  from  aurora  and  space  objects 
and  discrimination  between  such  objects  and  missiles; 
advanced  computer,  multifunction  data  processing 
and  display  techniques.  The  bmews  program  also 
requires  complicated  coordinative  assignments  in 
supervising  the  large  segment  of  the  electronics 
industry  cooperating  in  this  effort.  The  complete 
scope  and  defense  significance  of  bmews  assign* 
ments  are  creating  stimulating  challenges  in  systems, 
projects,  and  development  engineering. 

Engineers  and  scientists  interested  in  contributing  to 
this  program — and  to  other  vital  national  defense  proj* 
ects — at  the  technical  or  management 
level  are  invited  to  address  inquiries 
to  Mr.  W.  J.  Henry,  Dept.  V-IOL. 


mMOto  com^omATiom  of  am tmtcA 

MISSHjE  and  SUtfACE  SAOAS  DEPAtTMENT 
MOOBESTOWK  N.  X 


offers  the  opportunity 
and  the  challenge  of 
key  assignments  in. . . 

GUIDED  MISSILE 
ELECTRONICS 

ELECTRONIC  ENG. 
MECHANICAL  ENG. 

DESICNERS-DRAFTSMEN 


Here  is  your  chance  to  prove  your 
ability  doing  important  work  on 
missile  fuzing,  guidance,  packaging 
and  related  test  equipment.  We  have 
key  openings  that  offer  you  the  oppor¬ 
tunity  to  move  ahead  rapidly  in  your 
profession.  At  Bendix  York,  you 
benefit  from  the  advantages  of  a 
small  company  atmosphere  in  a 
growing  division  of  one  of  the 
nation’s  largest  engineering  and 
manufacturing  corporations.  Also, 
you’ll  eqjoy  the  ’’good  life”  in  our 
beautiful  suburban  community. 
Good  salaries,  all  employee  benefits. 

Drap  as  ■  card,  brtafly  slating 

yaar  adacatian  S  aspari-  _ 

anca.  Wa’II  act  im*  ^ 

atadialaly  la  gal  ^  I 

gatliar  wMi  yaa  ^  I 

andlaNiMavar.  ADDRESS:  J 

^  professional  / 
PUCEMBtT  j 
DEPT.  E  / 


AVIATION  CORPORATION 

/  Votfc  Divitioti 

fyork,  Penoa.  /  Vork  47*20n 
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SEARCHLIGHT  SECTION 


MG  075-G-1 


C&H 

SALES  CO. 

3176-f  Eou  Celorade  U. 
Pntodmno  t,  CoJtfornio 
RYan  )  -7393 


VARIABLE  SPEED  BALL  DISC 

INTEGRATORS 

No.  145 

Forward  t  Rtvarsa  2'A-0-2Vi.  Input  shaft 
tplina  gaar  12  taath  9/32"  dia.  %"  long.  Out¬ 
put  shaft  15/64"  dia.  x  15/3r'  long.  Control 
shaft  11/32"  X  H"  long.  Cast  aluminum  eorv- 
struction.  Approx,  siia  3"  x 

No.”!^ 

Forward  A  Rtvarsa  4-0-4.  In- 

put  shaft  3/16"  dia.  x  ^6" 

long.  Output  shaft  15/64" 

dia.  X  9/16"  long.  Control 

shaft  11/64"  dia.  x  11/16" 

long.  Cast  aluminum  con-  <17  CO  an 

strurtion.  Approx,  siza  4Vi"  ^ 

X  416"  X  4". 

(All  Shafts  Ml  laaring  Sappartad) 


(approx,  siza  ovarall  3%"  x  114"  dia.;) 
5067126  Oalco  PM,  27  VDC,  123  RPM, 
Govarnor  Controllad  $13.00 

5069600  Oalco  PM  27.3  VDC  230  rpm  13 

5069230  Oalco  PM  27.3  VOC  145  rpm  IS 

3068750  Oalco  27.5  VOC  160  rpm  w.  braka  6 

5068571  Oalco  PM  27.3  VDC  10,000  rpm 

(1x1x2")  3 

5069790  Oalco  PM.  27  VOC,  100  RPM, 
Govarnor  Controllad  13.00 

S8AI0AII8  GE  24  VDC  110  rpm  10 

S6A10AJ37  GE  27  VDC  250  rpm  rtvarsibla  10 
S8A10AJ52  27  VDC  145  rpm  rtvarsibla  13 
S6A10AJ50,  G.E.,  12  VDC,  140  rpm  IS 

SBAI0FJ4018,  G.E.  28  VDC,  215  rpm, 

10  oz.  in.,  .7  amp,  contains  braka  IS 
SBA10FJ42I,  G.E.  26  VDC,  4  rpm,  rtvarsibla, 

6  oz.  in.,  .65  amp  IS 

206-1001  PM  Planatary  Gaar  Rtducad 
Motor  with  Magnatic  Braka.  Mfgd.  by 
Air  Eguipmant  26  volts  600  ma  145  rpm  17 
3BAI0FJ33,  G.E.,  12  VDC,  36  rpm  rtvarsibla  IS 
806069  Ostar  sarias  revarsibla  1/50  h.p. 

10,000  rpm.  27.3  VOC  1%b"  x  3'6"  J 

C-28P-IA  27  VDC  1/100  h.p.  7,000  rpm  ] 


M6S4D  UNDIX  INVERTIR 
FREQUENCY  A  VOLTAGE  REG. 

Outputi  2<X>/II3  volts;  400  cycia,  singla  or 
3  phasa;  .80  pf,  230  VA.  Inputi  28  VK,  22 
amps.  $99.36 


HIGH-QUALITY 
OPTKAL  PARTS 

3"  Schmidt  Ultra  ft 
Mi-Spaad  Obfactiva  I 
Lam  Systam  1 

Eastman  Kodak  irt- 
fro-red  raceivar,  _ 
formarly  known  os 
U.S.  Novy  Metoscopa,  Typa 
B,  7"  lorsQ  with  5"  SCHMIDT I 
ultra-high  speed  Objective  12  'RBLI 
Lens  (approx,  f  0.5).  Elobo-  yp  MBGa 
rota  o^ical  systam,  many 
coated  lenses.  Uses  2  pen- 
light  batteries.  Govt,  cost  op- 
prox.  $300.  Foetory-new.  Shi^ 
ping  wt.  9  lbs.  Price  $19.93 
Waterproof  Corrying  Cose,  extra.  Shipping 
wt.  3  lbs.  Price  $3.00 

Dual  purpose  U.S.N.  floodlight  throws 
strong  beam  of  invisible  infra-red  roys. 
With  infro-red  ler»,  spore  sealed  beam 
lomp,  batteries.  Shippirig  wt.  23  lbs. 

Price  $14.93 


400  CYCLE  PM  GENERATOR 

115/200  volts  A.C.  I- 
or  3-phasa.  200  watts. 

4,000  r.p.m.  Approx. 
dimensions:  4^4' dia.;  |i 

3”  long:  16'  Shaft,  V. 

AN  connactor. 


INVERTERS 


Output: 
phasa;  pf 

1.0;  30  watts  $39.30 

12II6-2-A  Bandix 

Output:  113  VAC;  400  cyc;  single  phase;  .45 
amp.  Input:  24  VOC,  3  amps  $33.00 

121 17  Bandix 

Output:  6  volts;  400  cycles,  6  volt  amperes, 
I  phM.  Inputi  24  VDl;  1  amp.  $13.00 
12121  Bandix 

Inputi  24  volt  D.C.  18  amp.  I2(X)0  r.p.m. 
(iutput:  113  volts,  400  cycle,  3-phase.  250 
volt  amp,  7  pf.  $49-30 

12123  PfodiR 

Output:  113  V;  3  Phaae;  400  cycle;  amps. 
.3;  Inputi  24  VOCi  12  amp.  $49.30 

12126-2-A  Bandix 

Output:  26  volts;  3  phase;  400  cycle;  10 
VA;  6  FF.  Inputi  27.3  volts  DC;  1.23  amps. 

$34.30 

12142-t-A  Bandix 

Outputi  113  volts,  3  phase,  400  cycle,  250 
VA.  Input:  27.5  VDC.  22  amps.  Voltage 


Outputi  113  volts,  3  phase, 
VA.  Inputi  27.5  VDC,  22 


and  fraquancy  regulated.  $99.30 

12147-1  Fioneer 

Output:  113  VAC,  400  cycles;  singla  phase. 
Ii^i  24-30  VDC;  8  amps.  $19.9B  each 
10285  laland 

Output:  113  volts  AC;  750  VA,  3  phasa,  400 
cycle,  .90  pf  and  26  volts.  50  VA  singla 
poM,  400  cycle,  .40  pf.  Inputi  27.3  VOC, 
60  amps.  cent,  duty,  6000  rpm.  Voltage  and 
fraguency  regulated.  $39.30 

10363  laland 

Outputi  113  VAC;  400  cycle;  3-phase;  113 
VA;  73  pf.  Inputi  2B.3  VK;  12  amps.  $33.00 
FE109  Laland 

Outputi  113  VAC,  400  cyc.;  single  ohase; 
l.»  amp.;  8000  rpm.  Inputi  13.5  VDC;  29 
amp.  $30  00 

PE2I8  laland 

Ou^ti  113  VAC;  tingle  phase  pf.  90; 
380/300  cycle;  1300  VA.  Inputi  25-28  VDC; 
92  amps.;  8000  rpm.;  Exc.  Volts  27.3 

$30.80 

AN  3499  Eicor,  Clast  "A" 

Inputi  27.3  volts  at  9.2  amps.  AC.  Outputi 
113  volts,  400  cycles;  3  phase,  100  voltamp; 
continuous  duty.  Fries  $39.30  aadi 


SELSYNS- 

SYNCHROS 


Mod.  8K63AC.  113  volts, 
400  cpt,  3  phase,  40 
watts.  Has  sattabla  in¬ 
duction  pick-off. 

Frice  $10.00 


ONAN  MOTOR  GENERATOR  SET 


Genarstor  115  VAC;  480 
cycle;  3.3  amps;  .6KW; 
FF  1.0;  Also  26  VDC; 
100  watt;  3.8  Amps; 
Driven  by  113230  VAC 
— 2hp  motor;  60  cycle; 
singla  phase;  3450  rpm; 
10.3  amps. 

Fries  $133.00 


I  a  cont.  Trans  90/35V  60  cy.  $34.30 

IDG  Oiff.  Gen.  90 /90V  60  cy.  34.30 

IF  $yn.  Mtr.  II3/90V  60  cy.  34.30 

1G  6*n.  113V  60  cy.  34.30 

IHDG  37.30 

IHCT  37  30 

IHG  37.30 

l$F  $yn.  Mtr.  II3/90V  400  cy.  13.30 

23TR6  torque  raceivar,  I13/9D  VAC, 

60  cycle  37.30 

2XT6  control  transformer,  90/1V  par 
degree,  60  cycle  37.30 

2XX6  control  transmitter,  113/90  VAC, 

60  cycle  37.30 

7DG  diffarantial  generator,  90/90  volts, 

60  cycle  37.30 

2JIFI  bin.  I13/37.3V  400  cy.  7J0 

2JIF3  Gan.  1 13/57  3V  400  cy.  10.00 

2JIFAI  Gen.  113/37.SV  400  Cy.  7.30 

2JIGI  37 .3/37 JV  400  Cy.  3.00 

2JIH1  Oiff.  Gen.  37.SV  «»  cy.  7  30 

2J5D1  Cont.  Trans.  I03/33V  60  cy.  17.30 

2J3FI  Cont.  Trans.  I03/33V  60  cy.  17.30 

2J3H1  Gen.  II3/103V  60  cy.  17.30 

2JI3MI  Gen.  1 13/57 JV  Ho  cy.  17.30 

XT  Cont.  Trans.  90/55V  60  cy.  34.30 

30  Dili.  Mtr.  90/90V  60  cy.  34.30 

30G  Diff.  Gen.  90/90V  60  cy.  34.30 

5F  $yn.  Mtr.  1I3/90VAC  60  cy.  34.30 

3G  $yn.  Gen.  1I3/90VAC  60  cy.  34.30 

3HCT  Cont.  Trans.  90/33V  60  cy.  37.30 

3$0G  Oiff.  Gen.  90/90V  400  cy.  12.30 

60G  Diff.  Gan.  90/90V  60  cy.  23.00 

6G  Syn.  Gan.  II3/90VAC  60  cy.  34.30 

7G  $yn.  Gan.  II3/90VAC  60  cy.  42.30 

CS670I  Type  11-4  Rep.  1 13V  60  cy.  20.00 

C69403-2  Typa  l-l  Trsnsm.  113V  60  cy.  20  00 
C69406  $yn.  Trsnsm.  115V  60  cy.  20.00 

C69406-I  Typa  11-2  Rap.  113V  60  cy.  30.00 
a6166  Volt.  Rac.  1 13V  60  cy.  10.00 

C7B248  $yn.  Transm.  II5V  M  cy.  13.30 

C78349  $yn.  Diff.  113V  60  cy.  3.00 

C78410  Repeater  113V  60  cy.  30.00 

C78863  Repeater  113V  60  cy.  7.30 

C79331  Trsnsm.  Typa  1-4  113V  60  cy.  30.00 
831  Bandix  Autosyn  Mtr.  23V  60  cy.  7.30 

403  Kotlsman  Autosyn.  Mtr.  32V  60  cy.  7.30 
FFE  49-7  Diahl  servo  motor,  113  volts, 

60  cycle,  10  watts  $30.00 

FFE-43-1  Rasolvar  400  cy.  19.30 

FJE-43-9  Rasolvar  113V  400  cy.  13.00 


GENERAL  ELEaRK  AUTO  PILOT  DIREC¬ 
TIONAL  GYRO  IN¬ 
DICATOR  mmi  CON¬ 
TROL  UNIT 


WRITE  OR  WIRE  FOR  INFORMATION  ON  OUR 
COMPLETE  LINE  OF  SURPLUS  ELECTRONIC 
COMPONENTS.  ALL  PRICES  NET  F.O  B. 
PASADENA,  CALIFORNIA 
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SEARCHLIGHT  SECTION 


VHF  UHF 

AN/APR-4  38-4000  me  RECEIVER 

— ^This  is  a  precision  receiver  cov¬ 
ering  38-1000  me.  The  set  utilizes 
5  tuning  units  with  direct  reading 
dials  in  megacycles.  The  receiver 
has  a  wide  and  narrow  band-width 
30  me  I.F.  strip  which  may  be 
selected  at  will. 

An  output  meter  is  provided  to  measure 
signal  strength.  Outputs  are  provided  for 
a  pulse  analyzer  and  pan  adaptor.  IIOV 
AC,  <e-2C0»  cycle. 

With  3  tuning  units,  excellent 

$159..50 

HI-FI  HEADSET  —  Uses  annular 
grooved  plastic  fibre  comes  with 
voice  coils  as  in  speakers,  and  brand 
new  Rubber  Ear  pads  to  obtain 
spacing  for  correct  acoustical  load. 
gi\t:s  finest  music  reproduc- 

TIONS!  Imp.:  800  Ohms  unit  or  600 
ohmi  when  wire  serlei. 

Brand  New  . $7.95 

L.M-20  Frequency  meter  heterodyne, 
crystal  calibrated.  Modulated  cover¬ 
ing  frequencies  from  125KC  to 
20,OO0KC  continuously. 

This  equipment  provides  accuracies  of  .02 
per  ceTit  in  the  125  to  2000  KC  band  and 
.01  per  cent  in  the  2000  to  20.000Kr  band. 

With  original  calib  book  and  crys¬ 
tal.  Brand  New . $79.50 

LM-13  Frequency  meter  heterodyne, 
crystal  calibrated.  Modulated  cover¬ 
ing  frequencies  from  125KC  to 
20,OOOKC  continuously. 

This  equipment  provides  acrurarles  of 
.02*;  in  the  12S  to  2(I0«KC  band  and  .01% 
In  the  2000  to  20,000  KC  band. 

With  original  calib  book  and  crys¬ 
tal.  Used  ex.  cond . $49.50 

R.  W.  ELECTRONICS 

2430  S.  Micbiian  Avt.  Dspt.  L  Clilsats  16.  HI. 


YOUR 

ORGANIZATION 

It  it  complota? 

Are  you  expanding  it? 

Making  Replacements? 

Naturally,  you  are  anxious  to 
secure  the  most  suitable  man 
or  men  available.  You  want 
men  with  the  special  training 
that  will  make  them  an  asset 
to  your  organization.  You  can 
contact  such  men  through  an 
advertisement  in  this  Employ¬ 
ment  Opportunities  Section  of 
ELECTRONICS. 

Classified  Advertising  Division 

ELECTRONICS 

P.  O.  BOX  12 
New  York  36,  N.  Y. 


NEED  METERS? 

STANDARD  or  SPECIALS 

ANY  QUANTITY-NEW-MILITARY 

ELECTRONIC-MILITARY 
AIRCRAFT-NAMS 

Al  I  MAKES-MODELS 

ALL  RANGES-SIZES 

REPAIRED 
RESCALED 
RECALIBRATED 

WRITE  •  PHONE  •  WIRE 

A  &  M  INSTRUMENT  SERVICE 
INC. 

76-14  Woodside  Ave. 

Elmhurst  73,  N.  Y. 

CAA  No.  4264  Ltd.  HA  9-2925 


WB  BUY  .  .  . 

ALLEN-BRADLEY 

RESISTORS  and 

POTENTIOMETERS 

at  highest  prices. 

Submit  your  offerings  To: 

LEQRI  S.  COMPANY 

391  Rivardal*  Ava. 

YONKERS  5y  NEW  YORK 


THERMO-ELECTRONICS 


SuMMSOr  to  Tkanaa-ilactrkity 
Ckafli.  hMt  t*  tiactrlelty  DIRECTLY— n*  aeidi. 
Ugain.  mavina  part,  or  .aalitht!  Build  a 
thermo-electronic  battary.  Mail  quartar 
today  far  lafaraiatiaa  and  taniqla  thanat- 
alactmnic  allay. 


HERMON  E.  COTTER 

157M-X  Blackttona _ Detroit  23.  Mich. 


TV.  Radla.  Trant- 
mmiat.  aad  fadnatrial  Tyqaa.  Nt<a,  lit  qnallty. 
qaarantaad.  Ttd  nama  brandi  only,  finvarnmant 
Mtrslui  and  aamaiartlal  taat,  lak.  and  aammualea. 
tiana  aquipaiant  la  itaak.  Sail  ua  year  axcaaa  tabaa 
and  aquiq«aat.  Uautad,  daaa  tabaa  at  all  typat 
wanted.  Sand  tpaaiSc  datiilo  In  Rnt  latter.  WrHa 
far  “Groan  Sbaat*’  catal^  2i4. 

BARRY  ELECTRONICS  CORR. 

SI2  Braadway  WA  S-70M  Naw  Yarfc  12,  N.  Y. 


HARRY  KRANTZ  CO. 


thd  lorgdst  RESISTOR 
stock  in  thd  Country 
Tramandoua  Quanlilias — Vs-  1  A  2  W. 
40  lo  70%  oH  miq.  priCM 

•9  Chamfem  St.,  N.  T.  C.  13  WO  3-S727 


A.  B..  RESISTORS 

Typa  I  PotanUomatara  Slnqla-Duala-Triplas 
Type  G  Miniotura  Potanliomatara 
By  Ratum  Mail  .  .  .  From  Stock 

lEORI  S  COMPANY 

391  Rivardala  Ava.  Yaitkart  S,  N.  Y. 


FOR 

ADDITIONAL 

INFORAAATION 


About  Classified  Advertising 

(Contact 


DL  WcQrau,.J4M 
Office  Ylearesl  you  \ 


ATLANTA,  3 

1301  Rhodes-Hoverty  Bldg. 

JAckson  3-6951 

M.  H.  MILLER 

BOSTON,  16 

350  Pork  Square 

HUbbard  2-7160 

0.  J.  CASSIDY 

CHICAGO,  11 

520  No.  Michigan  Ave. 

MOhawk  4-5800 

W.  J.  HIOGENS 
D.  C.  JACKAUN 

CLEVELAND,  13 

1164  Illuminating  Bldg. 

superior  1-7000 

W.  B.  SULLIVAN 
F.  X.  ROBERTS 

DALLAS,  1 

1712  Commerce  St., 

Vaughn  Bldg. 

Riverside  7-5117 

GORDON  iONES 
F.  E.  HOLLAND 

DETROIT,  26 

856  Penobscot  Bldg. 

WOodward  2-1793 

D.  M.  WATSON 

LOS  ANGELES,  17 
1125  W.  6  St. 

HUntley  2-5450 

R.  L.  YOCOM 


NEW  YORK.  63 
500  Fifth  Ave. 

Oxford  5-5959 

D.  T  COSTER 
R.  P.  LAWLESS 

PHILADELPHIA,  3 

Six  Penn  Center  Plaza 

LOcust  8-4330 

H.  W.  BOZARTH 
T.  W.  McCLURE 

ST.  LOUIS,  8 

3615  Olive  St. 

JEfferson  5-4867 

SAN  FRANCISCO,  4 
68  Post  St. 

DOuglas  2-4600 

R.  C.  ALCORN 
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forrr*<<ttn«,  bib.  Krai^  d^.  F(M'  tppnntHi  1950. 


^7’P<*t*  Control 
g.  t-ngin— rod  ^  ( 
to  fit  your 


Panels 


SEARCHLIGHT  SECTION 


THIS  MONTH  ONLY!  NEVER  BEFORE! 

50%  DISCOUNT  ON  OUR  REGUIAR  PRICES. 


A  W<i) 


TS-147  X  nsT  sn 

HanMo-9«t  X>Band  Signal  G«n«rator 
Now  Availablo 

Tntt  firt  TH  147  t'P  Is  •  portnbir  Mlrro- 
wa.c  MkiuU  Urimator  dmiraMi  for  toot- 
las  and  adiuotlns  boaoon  oqaipmrnt 
aad  radar  oyotowo  which  operate  within 
the  freqaeneir  ranee  of  8500  MC  to  MIOO 

$895.00 

OTHER  TEST  EQUIPMENT 

Laboratory  Usod,  Chockod  Out,  Surplus 


T8148/trp  HPECTRl'M  ANALYZES 
Write  foe  Price 


THSA  H-Baad  Power  A  Pres. 

Meter  .  I 

Th  KK-4  H-Band  Fanthom 

Taraet  . 

T8I0  I'alihralor  . 

THIl  Meter . 

THIS  VHWB  X-Band  Meter 
THIS  X-Band  HIsnal  Ueaer- 

ator . 

THI4  H-Band  SIsaal  Gener¬ 
ator  . 

THIS  Ganw  Meter . 

THIS  Calihralor  . 

TMIO  t'alihrator  . 

THtS  . 

THIS  X-Baad  Preq.  Meter. 

THSt  Hynrhimwope  . 

TSS4.\  HynehroM-ope . 

THS5  X-ttond  Hlanal  Gen¬ 
erator  . 

THS5A  X-Band  Hlpnal  Gen¬ 
erator  . 

THSS  X-Band  Power  Meter 
THt5  X-Band  Hlanal  Hoarre 
THt7  10-500  Mf  Hlanal  Gen¬ 
erator  . 

TIMI  H-Band  Keho  Bor.... 
THSt  X-Baad  F.eho  Box... 
1V7S  Meter  and  Plamhlne. 

I-OS  Hlanal  tienerator . 

THIOO  HyneliroM-npe  . 


THIOtA  f'aHbmtor  . I 

THIOS  llamaair  l.oad  . 

THUS  H-Band  Keho  Box.. 

THII7  Freq.  MHer . 

THIt5  Power  MHer . 

THItS  Hynehranrope  . 

THItt  Freq.  MHer  . 

THItS  X-Band  Hlanal  Gen¬ 
erator  . 

THItt  X-Band  Hlanal  Gea- 

THI  IS  X-Bami  Hpec.  Ana- 

lyxer  . . 

THUS  Freq.  .MHer  . 

THI74  Freq.  MHer  . 

THi75  Freq.  MHer . 

this:  Freq.  .MHer  Hlah 

Freqaeaey  . 

THISS  Freq.  MHer  1000- 

loooo  Mr . . . 

THttS  t'alihrator  . 

THtSS  Hynehrowope 

THt5l  t  allbrator  . 

TH:5S  X-Band  Hlanal  Gen¬ 
erator  . 

TH:5S  K-Band  Hlanal  Gen¬ 
erator  . 

THtSS  t  ryatal  TeHer  . 

THt7S  H-Band  F.rhn  Box... 

THUS  . 

TH5IS  L-Band  Keho  Box.. 


Hl  BPLrH  EGflP-MEXT 
I  PMI  TeH  AraUyxer 
l'P.M7  H-Baad  .\aalyxer 
rPM.73 

AP.%10  PamcHamlr  Berelver 
AP.\3S  Panoramir  Keeelirr 
APAS:  Panoramir  Bereitrr 
APH4  Kadar  Tranamltter 
SOS  Kadar  Tranamltter 
Radar  MaanHron  Pnlaers 
.\PK4  Radar  BeeHvrr 
.APR  5  Radar  ReeHrer 
APR  t  Kadar  Reeelver 
APR  IS  Kadar  ReeHrer 
•APH  ti  Radar  Reeelrer 
Tranamltter 
.apt:  Radar  Jammer 
APTS  Radar  Jammer 
Marrony  Hpeetmm  Analyser 
X  hand  typeTFSM/1 
HCR7ISt'  AltImHera 


Minimum 

Ordor, 

$25.00 


OTHKR  MATFJ4I.AL 

400  lha.  Hl-Temp  Teflon 
Wire  No.  SS  at  4.50  per  lb. 

10.000  pound.  .AInleo  V 
masnHron  masaetn. 

A'lbratora.  t,  S,  It,  :4.  110 
Volt. 

Aak  os  tor  qaantitles  of 
Translstftra  and  Diodes 

We  hare  the  hard  to  sH  old 
type  tubes  not  manufae- 
tnied  at  present,  lihe: 
oiA.  IB4P.  sAiA.  s:.  :o. 
77,  78.  St'S,  SDS,  II.D5. 

SAS.  SA.Mi.  and  many, 
many  others. 


Phono;  ORogon  4-7070 


fiaapMc 


110  PRINCE  ST. 

NEW  YORK  17,  N.  Y. 
CoMst:  TEI5ERUP 


rv-,  NfWf  I  I  ■■■  I  ■  M  I  II 

■fun 


Instruments 

Immediate  delivery 

Many  Temperature  Controllers.  Precision 
Indicators,  Continuous  Line  &  Multiple 
Point  Recorders.  Leeds  &  Northrop  Spe^ 
omax,  Micromax;  M  -H.  Brown  ElectroniKs; 
Brown-Beckman  Electronic  Pneumatic  pH 
Controllers.  Similar  instruments. 


RADIO  RESEARCH 
INSTRUMENT  CO. 


AN/APS-10  RF  HEAD 
Sna.  lOfcar  oulput,  hyitrofra  Uiyrstrnn  mml.  .8  I  F-3t/APN-19  FILTER  CAVITY 

mkraan;.  i«»r  3S  ato  IK  5.5  ntr  hsmlwldth.  l''<*s  I  .  „  w.  »-n«  ywainw  i  irth  max.  low 

M  tube.  XiUb  pluii  Ut:  usxiK-iron.  4375  rs.  KuU  I 
dew.  MIT.  Rad.  Ub.  arrlr*  Vnl.  1  ps  I  ••  "" 

FOR  SALE:  IN  STOCK-COMPLETE  RADAR  SYSTEMS 

50  ft.  trailer  Hk>Huippp  Aatpofui  Viti'tiL  AM/MPM*1A  (eiYNiiicI  Tnotrol  Ap- 

rri  Indicator  +  RHI  10  cm.  Iligb  proach  Radar,  50  ft  trailer  with 

IrwaY  control  mlNAlle*Matellite  tracking.  3cm  pr«ci*«lon  and  Search  lladara  an  UHed 

ocB>  K  A  I>.  Aa  new  f'ontplete.  by  I’AA.  iSui  deac,  VoL  11  5flT  Had  Lab  Serlea 

A  t'omplet**  airborne  Kadar  Mfc.  br  See.  0.13. 

U.K.  .Vm.  unlng  2J43  ^lagnetron  $0*9  Compart  at.  40K  lb*,  rotating  yoke 


SCR  5S4— SKYSWEEP  ANTENNA  PEDESTAL 

Full  admuth  and  ele<ratloo  Nweepa.  .'160  degree 
aximuth.  305  degree  elcratton.  Accuracy  ±  one 
ndll  or  better  in  angle.  6  ft.  diiih.  fully  dear  MIT. 
Radiation  Lab  aeriea  Vol.  I  pg  3M4  and  3*0*.  Vol. 
3o,  pg  333.  For  full  tracking  mHKNHc.  Includea 
pedeMal  drlYcn  <selHyON.  etc.  Kxcellent  u.4ed  CMOdl- 
tioo.  HnU  tune  theae  pedewtaU  hare  been  araiU 
able  for  purchase,  t'nntrol  conHolea  alxo  in  itock. 


rri  indicator  ^  KHI  to  cm  High 
power  for  airway  control  mlMlIe^aateilite  tracking, 
radio  awrooocB>  K  A  I>.  Aa  new  f'omplete. 
AN/APS*10  t'omplete  airborne  Radar  Mfg.  by 


U.K.  Snn.  unlng  2J43  ^lagnetron 
for  Narlgatloo.  Mapping.  Weather,  t'olliiuon  A>oid> 
ance.  Like  New. 


lectronic  LABORATORY  SUPPLY  COMPANY 


Premium  qualttr  NEW  compoMBls  of  below  laclorr  prtcet 

NOVEMBER  SPECIAL:  W-E  3S-A— Grasshopper  Fuses  IVs  amp.  $96.00  per  M. 

A  Writ*  for  our  14  puq*  CATALOG  ond  SPECIAL  Moiling* 


1770$  GERMANTOWN  AVENUE  •  PHILADELPHIA  19,  PENNSYLVANIA*  CHostnut  Hill  8-7700 


ELECTRONIC 

TUBES* 


SUPPLIERS  OF  ELECTRONIC  TUBES 
1  MAGNETRONS  KLYSTRONS 


RADIO-ELECTRONICS 
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TRANSMITTING 
TR 

CATHODE  RAY 


THYRATRONS 
RECTIFIERS 
ATR,  RECEIVING 
ETC. 


*  Request  Our  Quote  Before  You  Buy| 


Your  free  catalogue  is  just  off  the  press,  ready  to  be 
sent  to  you. 

Call  Republic  5-0215,  or  Write 
2029-2047  W.  Venice  Blvd.,  Los  Angeles  6,  California 

TWX  U  1460  CnbU  VhrodaUcI 


ELECTRONIC 


EQUIP! 


COMPLETE  ELECTRONIC  EQUIPMENT 
SUPPLIES  AND  SERVICE  FOR  PRIVATE. 
COMMERCIAL  AND  MILITARY  AIR¬ 
CRAFT...  COMMUNICATIONS.  RjrOAR. 
SPARE  PARTS  LARGE  STOCK  ON  HAND 
*  Request  Our  Quote  Before  You  Buy  1 
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SwiillMt  llm  capadton  iMd« . . .  Pyramid  Myter  capadton  have  extreimly  high  innIatkKi 
reiistaflce,  hi|h  dwtedrk  strengHi  and  resistance  to  moisture  penetration. 

CommerdaNy  avaiMite  immediately,  Pyramid  Mylar  capacitors  have  an  operMing  range 
bettveen  -30'’  C  to  4-125°  C  with  voltaff  de-ratingi  atwve  4-85°  C.  Pyramid  wrapped  Mylar 
^paatofit— Series  No.  ;101, 103, 106  and  107  have  the  Miowing  characteristics: 

yRea*ss1iaa  Stylst:  Bade  No.  Type  Winding  Shape 

>  101  Inserted  Tabs  Flat 

|iP5S&  103  Extended  Foil  FM 

106  Inserted  Tabs  Round 

ExtifidedFoil  Round 

K?  Tsiarsaes:  The  standard  capacitance  tolerance  is  *  20%.  Closer  tolerances  can  be  specified. 

EMrital  ChoractsrMics:  Operating  range  for  Mylar  capacitors— from  -56°  C  to  4-85°  C 
5i  and  to  4-125°C.with  voltage  de-rattng. 

Diniiwien  Faclar:  The  dissipation  factor  is  less  than  1%  when  measured  at  25*  C  and  1000 
CPS  or  referred  to  1000  CPS. 

N^mriahaa  Riilitaasa:  Temperature  IR  x  mfd  Maximum  IR  Requirements 
^1  25°  C  ^  50.000  15,000  megohms 

"  *  85*  C  1,000  6,000  “ 
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‘Tiinp-Hnl  Klcctric.  Inc . 


Pyramid  Mylar  capacitors  aM  subject  to  the  following  tests: 

Taal  VallagA  Mylar  capacitors  shaH  withstand  200%  of  rated  D.C.  voltage  for  1  minute 
at25°C. 

Ufa  Taal— Mylar  capadtors  shall  withstand  an  accelerated  life  test  of  250  hours  with  140% 
■  of  the  voltage  rating  for  the  lest  temperature.  1  failure  out  of  12  is  permitted- 

HmeMIty  Tost— Mylar  capacitors  shaH  meet  the  humidity  requirements  of  M1L-C-91A 
spedfications. 

Complete  engineering  data  and  prices  for  Pyramid  Mylar  Capadton  may  be  obtained  from 
Pyramid  Research  and  Development  Dapartrnent 

BVlilllfll  r  CAPACITOIS-RKTiniRS 

‘  A  IUmI^  !  FOR  0RI6WAI EQUmUNT. 

Elimic  (OMPAHV  FOR  RIKACIMIIIT 
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expecting  a  check? 

You’ll  get  it  quicker  if  you  gave  your  postal 
delivery  zone  number  with  your  address. 
The  Post  Office  has  divided  106  cities  into 
postal  delivery  zones  to  speed  mail  delivery. 
Be  sure  to  include  zone  number  when  writ¬ 
ing  to  these  cities;  be  sure  to  include  your 
zone  number  in  your  return  address — after 
the  city,  before  the  state. 


TEMP-R-TAPE* 


DANO 

puts 

PERFORMANCE 


New  -.002,"  2750  v/a 
pressure-seasitive  tape 
for  500°  F  operation 

New  TEMP-R-TAPE  C,  Teflon*  film 
with  pressure-sensitive,  thermal  curing 
silicone  adhesive  is  only  .002"  thick  over¬ 
all,  has  2760  v/m  dielectric  strength, 
-lOO'F  to  600°F  (-70°C  to  260°C) 
temperature  range.  Easy-to-apply,  it 
presses  in  place  on  any  surface  and 
can  be  cured  to  form  permanent  bond. 
Send  for  data  on  TEMP-R-TAPE  C 
and  CHR’s  other  extreme  temperature 
tapes.  •duPont  m. 

CONNECTICUT 
HARD  RUBBER 

407  East  St,  N«w  NavM  S.  Csm.  Sfraca  7-a031 


into  every  coil! 

Regardless  of  type  or 
quantity,  every  coil  is 
quality  manufactured 
to  your  exact  specifi¬ 
cations. 

•  Encoptuiolsd  *  Popar  Intarkav* 

•  Bebbii*  •  Cotton  Intorwoovo 

•  Form  Wound 

•  Vacuum  Imprognotod 

•  High  Fomporoturo  Application 
AI»o,  Troncformort  Modo  To  Ordor 

WRITE  TOOAYI  Your  inquirioi  or*  Invitod. 
Dona  will  onolyzo  your  coll  problomr. 
No  obligation. 


THE  DANO  ELECTRIC  CC. 

MAIN  ST.,  WINSTIO.  CONN. 


CIRCLE  2S1  READERS  SERVICE  CARD 
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With  Over  3500  Standard  Switches  In  The  Daven  Line 
From  Which  To  Choose -and  which  in  turn  can  be 
modified  to  provide  countless  additional  switch  com¬ 
binations— it’s  easy  to  see  why  Daven  is  equipped  to 
meet  your  most  exacting  switch  requirements  on 
short  notice. 

Knee-Action  Rotor  Lowers  Contact  Resistance . . .  Gives 
Longer,  Trouble-Free  Switch  Life  I  Every  Daven  switch 
features  the  exclusive,  patented  Knee-Action  rotor  arm 
with  two  separate  wiper  blades,  each  individually 
spring-loaded— to  insure  extremely  low  and  uniform 
contact  resistance  throughout  the  life  of  the  switch. 


Daven’ s  special  design  renders  these  blades  tamper¬ 
proof.  . .  they  withstand  rugged  treatment  in  the  field. 
Because  of  their  self-wiping  action,  little  or  no  servic¬ 
ing  is  required. 

Compact  Design  for  Smaller-Size  Components— With 
Daven’s  space-saving  design,  up  to  8  poles  per  deck 
can  be  supplied... a  significant  factor  for  maximum 
performance  where  depth  and  mounting  space  are  at 
a  premium.  Daven  switch  sizes  start  at  1-3/8”  diameter 
X 1-11/16”  in  depth.  Solid  silver  alloy  rotors,  slip  rings, 
and  contacts  are  used  exclusively.  These  switches  meet 
all  applicable  military  specifications. 


Write  today 
for  FREE 
catalog. 


CO.  191  Central  Avenue 
Newark  4,  New  Jersey 
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AMGSTROMS 


You  are  looking  at  the  first  commercial  mul¬ 
tiplier  phototubes  having  S-20  spectral  re¬ 
sponse  and  featuring  a  revolutionary  new 
type  of  photocathode. 

The  greatest  advancement  in  the  field  of 
photoemission  in  20  years,  this  new  type  of 
photocathode  offers  three  major  steps  ahead 
in  multiplier-phototube  performance:  (1) 
It  has  the  highest  red  sensitivity  of  any  type 
of  photocathode  known;  (2)  It  provides  40 
per  cent  higher  overall  sensitivity  than  blue- 
sensitive  photocathodes  used  in  tubes  hav¬ 
ing  S-11  response  and  also  permits  a  ten¬ 
fold  improvement  in  equivalent  noise  input; 


(3)  It  has  low  thermionic  dark  current,  plus 
high  conductivity— eoen  at  temperature  as 
low  at  that  oj  liquid  air/ 

The  unique  type  of  photocathode  used  in 
the  RCA-7265  and  -7326  is  another  example 
of  RCA  leadership  in  multiplier-phototube 
development.  Today,  RCA  offers  the  largest 
line  of  multiplier  phototubes  in  the  industry 
—23  types  in  all. 

RCA  also  has  many  developmental  types 
of  multiplier  phototubes  available  to  you  as 
an  equipment  manufacturer  on  a  sampling 
basis.  Ask  your  RCA  Field  Representative 
for  complete  details. 


RADIO  CORPORATION  OF  AMERICA 


W  Elmctron  Tubm  DIvMon 


MarHaon,  M.  J. 


for  froo  t«clintcol  on  tCA-7265  ond  -7326, 

ot  w«ll  ot  Cotol«9  Ctf0-105A  on  tCA 
D«vic«i  of»d  CotHo4«>t«y  Tvb«t— cev«fiAf  ICA't  inwl* 
pKototwbp*— wrif*  tCA  Conmiprc^l  EfifiAppr- 
inf,  Sp<tioA  HprritOA,  N.  J. 

RCA  Field  Rspratsntafirst  are  here  to  help  you 
INOUSTRIAl  TUtI  PtODUCT  SAIIS 

•  744  Srood  Si.,  Naworli  2,  N.i.  HUmboldl  3-3900 

•4355  E.  Wothinalen  ilvd. 

le.  Ana*l«i  33,  Calif.  RAymond  3.S34I 

•Sulla,  1154,  AAarchandita  Mori  flaia 

Chicata  54.  III.  WHilahall  4-2900 

•714  Naw  Canlar  Rldg.,  Dalroil  3,  Mich.  TRinily  5-5600 

covirnmint  sales 

•  744  Sroad  SI.,  Nawark  3,  N.  J.  HUmbaldl  5-3900 

•  234  N.  Wilklnian  Si.,  Daylen  3,  Ohia.  lAldwin  6-3344 

•  1635  "K"  SI.,  N.  W.,  Waihinalan  6,  D.  C. 

Dl.lrici  7.1360 
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